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ABSTRACT 

The implementation and evaluation of a project at 
wavier University of Louisiana that vas designed to increase 
performance and academic persistence in entry-leve^ mathematics and 
science courses are described. The university's CAUSE Project was a 
cooperative effort by the departments of biology, cnemistry, 
mathematics, and physics. Strategies of the project were to: develop 
a mechanism whereby the department assumed responsiniiity lor 
choosing content and deciding pacing for entry-level courses; develop 
detailed prescriptions for and administer final exams to assess 
progress from year to year; and develop a set of alternate pathways 
for learning content objectives. Each of four departments nave 
developed and refined student handbooks containing content 
-aD-ject ives , related sample problems, and a list or alternate learnii:? 
aids for each topic; developed common final course ejtaminat ions; 
aeveloped and field tested at least five Piaget ian-Ocsed laboratory 
experiments designed to promote analytical thinking sKilxs; and 
jointly planned, reno'jated, and furnished a mul tide par tmental 
Alternate Pathway Learning Center. Among the results or zne project 
are that the chemistry and physics departments increased zl^ 
percentage of students completing both semesters witn a grade C or 
tetter. Results for the other departments are also presentea. A 
detailed outline 'of implementation activities ana ext^nsivb apper.aea 
materials on the project are included. (Sw) 
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STANDARDS WITH SYMPATHY APPLIED: An Executive Sarnmary 
■ of CAUSE Grant SER77-06227 



OUEWIBI: Xavier University of Louisiana is a small, predominantly-Black 
institution located in the heart of New Orleans. The University has both a 
strong cofmitment to a liberal arts education and to increasing the number of 
Black Americans who obtain careers in science-related fields. Over the past 
two years approximately 140 students have gained admission into natural science- 
related graduate or professional schools. In the fall of 1980, more than 
900 of the approximately 2000 students at Xavier were majoring in a mathe- 
matical, natural, or health science. This is 50% higher than the enrollrnent 
in these fields four years ago. A major factor in XU's success in providing 
. Black .Americans access to science-related fields has been the University's 
coimiitment to an institutional philosophy of "standards with sympathy" — 
coupling high academic expectations with ^lechanisms which allow disadvantaged 
students to attain success. 

XU's CAUSE Project was a direct extension of the philosophy of "standards 
with sympathy." Its primary objective was to increase performance in and 
reduce attrition from entry-level mathematics and science courses so as to 
maximize the number of students who graduate in the sciences. The project 
was conceived and implemented as a ccoperaLi ve , multi disciplinary effort 
by the Departments of Biology, Chemistry, Mathematics, and Physics. The 
basic strategies chose to achieve the stated objective were for the four 
departments to work cooperatively so each could 

1) develop a mechanism whereby the entire department, not 
Individual Instructors, assumed responsibility for choosing 
content and deciding appropriate pacing for entry-level 
courses , 

2) develop detailedr prescripti ons for and administer common 
final exams so as to Improve cDility to determine success in 
transmitting prespecified content from year to year, and 

3) develop a comprehensive set of "alternate pathways for learning" 
each set of content objectives in each entry-level course and 

to establish a joint facility (the Alternate Pathway Learninq 
Center— APLC) for using alternate pathways. 

Tnis particular approach was chosen because a) it increases the ability of 
the departments to provide assistance to inexperienced faculty, b) adherence 
to a common content framework makes it possible to establish cooperatively 
(w.ithin a department) a much more extensive system of "alternate pathways" 
than any one faculty member could support alone, and c) a joint, multi- 
departmental approach to development makes it possible to Implement and 
^ sustain activities at the least possible cost. 

ERIC (over) ^ 



SUM}^ARV OT ACUVZTTES COMVLETEV : Xavier's CAUSE Project progressed ex- 
treiTBly well with oniy minor deviation from, the development outlined in the 
original proposal. Each of the four departments have : 

-Developed, field-tested, evaluated, modified, refined, etc, "handbooks" 
for use by studsntsjn each of the entry-level courses for science 
majors at Xavier. me handbooks contain the departmental ly-speci fi ed 
content objectives, related sample problems and/or tests, and a 
list of alternate learning aids for each topic, 

...Designed and begun to administer coimion final examinations in each 
section of each course every semester. 

...Developed and field-tested a minimum of five Pi ageti an-based labora- 
tory experiments designed to promote analytical thinking skills. In 
addition. Chemistry has developed an entire two-semester sequence of 
such experiments and now uses them for all general chemistry courses, 

...Jointly planned, renovated, and furnished a mul ti-departmrental 

Alternate Pathway Learning Center (A^LC) a semester aiiead of schedule. 

PROG^^S IM AmE\nm STXJTD OEJECTTUE : The modification of entry- level 
course and development of the APLC has resulted in signficant progress in obtaining 
the stated objectives of reducing attrition from and improving perfonnance in 
entry-level mathematics and natural science courses for science majors as noted: 

Biology inc"reased the percentage of "off-semester" students who 
successfully completed Siology 123-124 from 25% to 50^^ as a 
result of CAUSE. In- addition, there was a 24 percentile increase 
in perfonnance on the CLEF General Biology Exam. 

...Chemistry increased the percentage of students completing the 
first semester of general chemistry with a "C" or better from 60% 
to 74% aad increased percentage completing both semesters 
with a "C" or better from 45% to an average of 58% while, at the 
same time , increasing level of performance on finals in both semesters. 



...Mathematics increased the percentage of students completing 

both Precaiculus and Calculus I with a "C" or better while noting 
slight increases in level of performance. 

...Physics increased the percentage of students completing both 
semesters of Physics with a "C" or better from. 53% before CAUSE 
to an average of 75.5% after CAUSE while, at the same time, 
increasing the level of performance on the second semester final 
from an average of 51 to 53. 

In addition to obtaining the specific objectives of increasing performance 
in and reducing attrition from entry-level biology, chemistry, mathematics, and 
physics courses for science majors, XU's CAUSE Grant also significantly increased 
the ability of the four departments to evaluate their programs from year to year. 
Each department now administers common final exams written from departmental ly- 
prepared "prescriptions'" and has implemented systematic collection and comparison 
of performance from year to year for evaluation purposes. 

ject SER77-06227. Prepared 12/15/80. 
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I. Overview of Xavier University of Louisiana 

Xavier University of Louisiana is a small, predominantly Black institution 
located in the approximate geographic center of the city of New Orleans, In the 
fall of 1980, its total enrollment is the largest ever— 2 ^OOS-'Of which approxi- 
mately 925 scudents are natural, health or mathematical science majors (see 
Appendix I for enrollment statistics for the past eleven years). The University's 
primary mission is to provide educational opportunities to Black .Americans with 
emphasis on residents of the Gulf South, Xavier's institutional philosophy might 
be summarized as "standards with sympathy" — a commitment to accept appreciable 
percentages of students with discernible academic weaknesses, couplded with an 
equally strong commitment to aemand a high standard of performance for gradua- 
tion. It is possible to do both simultaneously only because the University 
provides extensive support services, especially at the freshman level. 

Xavier's past performance is best exemplified by the outstanding success 
of its alumni who include: 

The Honorable Ernest "Dutch" Morial , Mayor of the City of New Orleans 
the first Black American to be elected to that position. 

Ms, Mary Munson Runge , President of the American Pharmaceutical Asso- 
ciation, the first Black and first female to hold that position and 
memher of Presi dent-Elect Reagan's Advisory Committee for Science 
and Health. 

Mr, Joseph Hall , President of the National Pharmaceutical Association. 
(With Mr, Hall's election, Xavier becamse the only institution to 
have alumni simultaneously serve as presidents of the tv/c major 
pharmaceuti cal associ ations , ) 

Dr, CTdu^e Organ, M.D, , Chairman and Professor of the Department of 
Surgery at Creighton Medica" School. 

Dr, Joseph Henry, Jr, , D,D.S. , Associate Dean, Harvard School of 
Dental Medicine, the first black to hold such a position at Harvard. 

Dr, Norman C, Francis , President of Xavier University, President 
(1980) of the Soutern Association of Colleges and Schools, Past- 
President of the College Entrance Examination Board, Member of the 
Pontifical Commission on Justice and Peace, and Member of ".-esident 
Carter's Advisory Coirmittee for HEW, 

The extent to which the sciences continue the University's record of achieve- 
ment is indicated by the following representative statistics from more recent 
years : 

1. In the past six years, 85 of 100 XU students who applied to. 

medical or dental school gained admission. This acceptance rate, 
85-0, is more than twice that nat'^onal average for either minority 
or majority students during that period. 
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2. During the past two years alone (1978-79 + 1979-80).. Xavier 
placed approximately 125 students into medical, dental, pharmacy, 
or science-graduate schools. Further, the students gained ad- 
mission into some of the nation's most prestigious schools including 
Harvard Medical School, Stanford Medical School , University of 

Cali fomia— San Francisco Medical School, Tulane Medical School, 
etc. 

3. Xavier*s College of Pharmacy is the only such facility in southern 
Louisiana* Over the past three years (the only ones during which 
the State has provided comprehensive feedback), XU graduates have 
a higher pass rate on the Board than do non-XU graduates, 

4. In 1977-78, a Chemistry graduate from Xavier was the only student 
from a Louisiana institution to receive a prestigious Danforth 
Fellowship for graduate study. 
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II. Overview of the Progress of XII 's CAUSE Grant 



CAUSE Grant SER77-06227 to Xavier University of Louisiana funded a multi- 
departmental effort by Biology, Chemistry, Mathematics, and Physics to further 
develop the entry-level science and mathematics courses for science majors in an 
effort to make science careers more accessible to the minor'-/ students whom 
Xavier serves. The specific objectives of the grant were: 

1. To reduce attrition from entry-level mathematics and natural science 
courses for science majors. 

2. To increase the level of performance by students in those same courses. 

3. To develop mechanisms for each department to use in objectively com- 
paring level of performance of students in entry-level courses from 
year to year. 

The basic thrust of the CAUSE Grant at Xavier was to develop "departmental" 
entry-level courses which would make it possible to: 

1. More objectively compare student performance from year to year. 

2. Provide better and moro specific assistance to new or part-time 
faculty. 

3. Establish a uniform educational base on which uppe. -level instruction 
could be developed. 

4. Provide a common framework for instruction so as to facilitate the 
use of alternate pathways for learning with emphasis on those bene- 
ficial to the educationally-disadvantaged. 

As a framework within which to cast anticipated curriculum development, 
each of the four participating departments agreed to a basic set of premises 
before initiating the CAUSE proposal. They were: 

1. A department, not an individual instructor, should determine the 
content of entry-level courses. 

2. It is possible to integrate activities to assist the educationally 
disadvantaged within regular entry-level courses without adversely 
affecting quality of instruction--i .e. , "sympathy" and "standards" 
are not incompatible. 

3. All development must occur within the context of the University as 
a whole with particular emphasis on constant consideration of what 
Xavier can afford to support financially after the grant period. 
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4. Evaluation must be a constant and ongoing part of the project if it 
is to gain true departmental acceptance and have long lasting impact. 



5- A cooperative, multi -departmental effort is most likely to have the 
desired impact on entry-level courses because this approach allows 
departments to benefit from each other's experiences and promotes 
the development of activities across departmental lines v/hich will 
be academically reinforcing. 

The CAUSE Project at Xavier was a direct outgrowth of a systematic con- 
sideration of what had been successful in the individual departments in the past 
and a commitment to well-defined departmental goals to improve entry-level courses 
as a means of increasing the number of Black Americans graduating in science- 
related fields. 

Planning for the activities undertaken in the CAUSE Grant began in the spring 
of 1976 when representatives from the entire Division of Natural Sciences met at 
the request of the University Dean, Sr. Mary Veronica Drawe, to review past efforts 
to improve education in the entry-level courses in the Division and to discuss 
future plans ^or doing so. As a result of that meeting, each department appointed 
a representative to a committee empowered to a) review the past efforts at Xavier 
and elsewhere in more detail, b) make recommendations for future development, 
and c) pending approval by the participating departments, seek funds to implement 
the development needed. 

In subsequent meetings/in the spring of 1976, the comnittee determined that 
first efforts should be directed toward a) Tnvestigati.ng new ways of improving 
problem-solving skills with emphasis on Piagetian-based activities, b) mutual 
auditing of each of the entry-level courses so that the representatives could^ 
determine extent of overlap and areas where cooperation was likely to be possible, 
and c) establishing a mechanism for meeting on a regular basis for considering 
further developments. 

During 1975-77, the same comnittee a) audited each other's courses, b) met^ 
on a regular weekly basis for one hour to develop the ideas which they eventually 
wrote into the CAUSE proposal, c) began efforts to develop Piagetian-based 
materials, and d) conducted the first of a series of special summer programs 
which function, to a large degree, as a place where new ideas can be tested 
without the content and grade const; aints of the academic year. 

In summary, the CAUSE Project'at Xavier was a direct outgrowth of -extensive 
planning and past : development at the University on the part of the faculty within 
the departments to whom the grant was awarded . 

The CAUSE Project at Xavier was implemented by the '^CAUSE Cornnittee"- 
Tha initial members of t'--? committee were the same group, of faculty, one from each 
of the participating departments and a director, who had completed thp previous 
Dlanning and had written the proposal. Subsequent efforts to expand the member- 
ship of the cormittee in an effort to ensure that development was truly 



departmental were extremely successful. Two other faculty voluntarily joined 
the comnittee even though doing so meant an extra one-hour weekly meeting, six 
became Sijf-'iciently involved so as to assume, for all practical purposes, 
"associa-:e membership,'' and essentially all of the remainder of the faculty 
in the departments (approximately 12) were actively involved in the development 
and evaluation a number of times. Of particular note was the successful in- 
tegration of new faculty into the project as the were hired by the University. 
The following lists the membership of the CAUSE Committee during the grant 
period: 

Original Representaf^ ves : Jacqueline Hunter, (Biology), Mary Ann Ryan 
(Chemistry,) Lester W. Jones (Mathematics), Harcid Vincent (Physics), 
and JW Carmichael, Jr. (Director, Chemistry) 

Voluntary Additions : Sr. Grace Mary Flickinger (Biology), Bill 
Irlbeck (Mathematics), and Sr. Joanne Bauer (Chemistry) 

Associate Members : Deidre Labat (Biology), Donald Robinson (Chemistry), 
Sr. Rosemarie Kleinhaus (Mathematics), Winston Brown (Mathematics), 
and Douglas Ruby (Biology) 

Xavier's CAUSE Project progressed extremely well with very little deviation 
from the proposed developed outlined in the original proposal. The speci^fic 
accomplishments of uhe grant were as follows: 

1. All four departments specified content objectives for both 
semesters of the entry-level lecture courses for science majors 
(Biology 123 & 124, Chemistry 101 & 102, Mathematics 103 & 104. 
and Physics 2.1 & 202). Development has been particularly sig- 
nificant in Biology and Mathematics. Biology chose this opportunity 
to initiate an entire year of introductory general biology to 
replace a semester of general biology and a semester of zoology. 
Mathematics, in an equally important move, modified Pre-Cal cuius 
(Mathematics 103) so as- to greatly increase emphasis on practical 
skills and developed a completely new survey of Calculus (Mathe- 
matics 104) designed to serve as either a terminal course for 
those students who need only one semester or the first semester 

of a three-semester sequence for those who need more Calculus. 

2. All four departments developed, field-tested, evaluated (by 
departmental, divisional, and outside consultants), modified, etc. 
"handbooks" for use by students in each course. The handbooks con- 
tain the content objectives, sample problems and/or tests, references 
to alternate pathways for learning, etc. The materials are used by 
all faculty teaching in a given course and are ava",'able in the 
University bookstore at a fee only slightly above cost so that 

each siLc'ent has an individual copy without placing ^ due financial 
strain on the University. 
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3. All four departnnents co^Dleted devel oi^rierit o* sceci r'i cai^ :ns 
for the finals in their respective en-cry-level secjences ir.z 
Biology, Chemistry, and Mathemr -^'cs have foLinc stancarci^sc e/f:-.?. 
to use so that student perfcnn^ :e *rGn yea-^ zo ye5" car: ze -rce 
easily compared in the future. 

4. All four departments developed and field-tes.s a rr>i'';7jr: 
Pi agetian-based laboratory experiments designed ;jromO':e 
analytical thinking skills. Chemistry further develcp^d an 
entire two-semes te^ sequence of SuCh materials ana nc-w uses i.^.c- 
experiments in its general chemistry laboratory courses. Bio;:cy 
and Physics have developed approximately ten sucn experiments 
each and are field-testing them in entry-level coursc-s cz creserc. 

5. Representatives from all four departments attended a series c* 
"hands-on" workshops designed tc acquaint the faculty with zhe 
Tektronix and Apple II compute^"^ available and to provide the 
opportunity for discussion of their use in entry-level Ci.urses. 
Mathematics and Physics have now integrated their use i.;i:o 'hei^" 
courses to some extent. 

6. The. departments planned, renovated, and furnished a muUi -der-ar^tmen 
Alternate Pathways Learning Center (APLC) an entire semester ahead 
of schedule . Furtner, the facility, which is located in thi:: Uni- 
versity Library, has enjoyed overwhelming popularity. Jt averages 
more than 12,000 entries per month (an actual head-count by 
electronic means). A permanent University Committee cons I's tine 

of one representative from each department, the Oi lector of tne 
Library, and the University Dean has been established to ove'^^^ee 
usage of the area in the future. As indicated by its na..ie, tne 
facility serves primarily as a base for offering "alterr.ate 
pathways" (to lecture and text) for learning, 

7. Each department had its progress reviewed by an outside consul tan' 
during each of the first two years of the grant and there was 

an overal 1 evaTu?.. lon of the project by an outside consultant 
in the third year. 

8. Finally, and undoubtedly most important fro. the point of view of 
long-term impact of the p^ject, constant fomative evaiuat^^on was 
used to gain wide support for the project throughout the entire 
Division of Natural Sciences. This was accompli shea via s ser-^es 
of v/orkshops to which all mem.bers of the Division were invited 
(with Uni versi ty-funoed refreshments as an incentive tc attend), 
weekly meetings of the CAUSE Committee, interminable departmer.-a i 
meetings to discuss content and teaching approaches, a great deal 
of hard work on the part of the departmental representatives, 

and a faculty who are very receptive to new ide s if the have 
potential for helping students. 
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III. Det-'^.iled Description of the Implementation of XU's CAUSE Project 



The four participating departments agreed upon a general plan for development 
before beginning the project and continually worked, through the CAUSE Com- 
mittee, to exchange^ ideas and implement activities jointly as much as possible 
since receiving the CAUSE Grant. However, because the different departments had 
had differing opportunities to undertake course development in the past, the various 
components o"f the CAUSE Project were implemented at varying rates by the 
departments over the *grant period. The specific activities instituted, both 
intra- and inter-departmentally , are listed on the following pages in chronological 
order. 

The CAUSE Committee met regularly for a minimum of one-hour per week 
during the entire grant period to discuss implementation of the project and to 
plan joint activities. In addition, the same conmittee had met in the same 
manner for the entire year preceding the awarding of the grant. Because of 
this continued close association over a lonq period of time, the committee 
was extremely successful both in communicatinq what was happening within a given 
department and in conducting joint activities. In addition to the weekly ::ieetings, 
the committee also sponsored the following joint activities during the grant 
period. 

Summer, 1977 CAUSE Grant Awarded 

-alT, 1977 Representatives from Biology, Chemistry, Mathematics, 

and Physics met with the University Dean and the Director 
of the Lil^.^ary to work out details for the renovation 
and subsequent use of the new, combined learninq center 
for the sciences, the APLC (Alternate Pathways Learning 
Center), A permanent committee was appointed to shep- 
herd the development of the center. It consisted of one 
representative from ea;h of the four departments, the 
University Dean, and ^ne Director of the Library, In 
addition, the Director of the CAUSE Grant served on the 
committee temporarily until the facility actually opened. 
The members of the APLC Committee were: Sr. Grace Mary 
FTickinger (Biology), Dr, Mary Ann Ryan (Chemistry), 
Mr, Winston Brown (Mathematics), Dr, Harold Vincent 
(Physics), Mr, Lester Morris (Director of the Library), 
and Sr, Mary Veronica Drawe (University Dean), The 
committee was chaired by Dr, Carrifchael , temporary 
member as director of the grant, xintil the opening of 
the APLC in the spring of 1979, At that time, he 
resigned from the committee and Sr. Grace Mary Flickinaer 
assumed chairmanship. The committee met regularly 
during the past two years as the soace was renovated, 
furnished, and ultimately used in the spring of 1979, 

-all, 1977 Dr, Carmichael attended a CA'JSE Director's Meetina 

sponsored by ^'SF in Washington. The meeting provided 
the opportunity to discuss varioiis cor-inonents of XU's 
project with directors from projects awarded the previous 
year. 
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The CAL'jE Committee sponsored a PSI (Personalized System 
of Instruction) Workshop which was attended by nine 
faculty from the Division of Natural Sciences (Lester 
Jones, Gail Jones, Linda Tillman, Harold Vincent, Steven 
Welsh, Jacqueline Hunter, Mary Ann Ryan, Douglas Ruby, 
and Croscina Crockett). The workshop was designed to 
provide an overview of PSI and why a faculty member might 
choose such an individualized system for instruction. The 
Workshop was conducted by three XU faculty who had had 
experience teaching PSI courses: Dr. Carmichael, Dr. Ann 
Olivier (Philosophy), and Dr. Frank Brotherton (Psychology). 

The CAUSE Committee conducted a Workshop on Science 
Teaching and the Development of Reasoning using materials 
by the same name by Karplus, et. al . , Lawrence Hall of 
Science, U.C., Berkeley, for high school teachers and 
XU faculty. All CAUSE representatives had completed the 
same workshop and had received Continuing Education 
Credit for doing so at a special workshop sponsored by 
the NSTA at its spring meeting in Cincinnati in 1977. 
Since there were no materials for Mathematics, Lester 
Jones, Mathematics 's CAUSE representative, developed 
special modules to S"oplement the materials available 
for the sciences . 

The CAUSE Committee sponsored a workshop for the entire 
Division of Natural Sciences and the College of Pharmacy 
in order to provide the opportunity for faculty to 
scrutinize the first draft of materials developed under 
CAUSE. More than 30 faculty (about 70%) of those invited 
attended. At the v^orkshop, faculty systematically con- 
sidered and evaluated every objective for Biology 123, 
Biology 124, Chemistry 101, Chemistry 102, Mathematics 103, 
and Physics 201. The workshop was three hours in length 
on a Friday afternoon. A combination of dedication and 
promise of refreshments accounted for the high percent- 
age of faculty who chose to attend. 

The Workshop on Science Teaching and the Development of 
Reasoning was repeated for approximately 25 high school 
mathematics and science teachers from metropolitan New 
Orleans. There was no charge for participation. 

The CAUSE Committee conducted the second special summer 
program for pre-f reshmen. To a large extent, the program 
served as a place to field-test ideas which had been 
under discussion during the academic year without the 
constraints imposed by the need to cover given content 
or assign grades. The program, entitled Project SOAR 
(Stress On Ar;c''ytical Reasoning), has gained national 
recognition in its own right as indicated by its in- 
clusion in the 6th Report on Teaching published by 
CMange Magazine in August, 1978. 
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Dr. Carmichael attended a conference (by invitation) at 
the University of Nebraska-Lincoln for representatives 
from college-level, Piagetian-based programs. The 
programs represented are discussed in a publication 
entitled Mul ti disciplinary Piagetian-based Programs for 
College Freshmen published by one of the programs, ADAPT, 
The publication may be obtained by writing ADAPT, 213 
Ferguson Hall, University of Nebraska--Lincoln, Lincoln, 
NE 58588, 

Harold Vincent, Jacqueline Hunter, and JW Carmichael 
discussed Project SCAR via a presentation entitled 
"Can Piaget + Interdisciplinary Cooperation = Enhanced 
Problem-Sol v: .,g?", at the NSTA meeting in New Orleans, 

The CAUSE-funded, combined learning center for the 
sciences, the APLC, opened one-semester ahead of schedule 
at which Sr. Grace Mary Flickinger (Biology) assuiTied 
chairmanship of the committee. Dr. Carmichael had 
chaired the committee during the planning and development 
of the facility. The APLC was instantly popular, more 
than 50,000 persons usd it during the first six months 
it was open. Appendix XVI contains a record of usage. 

The CAUSE Committee sponsored a "How I do it workshop", 
for high school mathematics and science faculty from 
New Orleans, 37 high school teachers and 14 XU faculty 
attended- 

Faculty from the Division of Natural Sciences attended 
a C^USE-sponsored, "hands-on" introduction to the capa- 
bilities of the Tektronix and Apple Computers which had 
been purchased with CAUSE funds. This "workshop" con- 
sisted of ten hours of supervised experience spread over 
four weeks so as to allow all participants to actually 
use both computers. Those attending were: Jacqueline 
Hunter (Biology), Harold Vincent (Physics), Mary Ann 
Ryan (Chemistry), Sr. Eileen Benton (Mathematics), 
Bill Irlbeck (Mathematics), and Winston Brown (Mathematics), 
In addition, the entire Chemistry faculty (Sr, Mary Carl 
Malmstrom, John Sevenair, Warren Ray, Leonard Price, 
Donald Robinson, Mary Ann Ryan, Sr. Joanne Bauer, and 
Bernie O'Brien) participated in a similar activity as 
one part of their departmental CAUSE v^orkshop later 
in the spring. Both activities were supervised by 
JW Carmichael. All faculty from either group v^ho expressed 
an interest in further use of the terminals were given 
copies of the user's manuals, A number of the Mathe- 
matics faculty spent additional time -experimenting with 
the use of the coniputars during the spring and summer. 



Spring, 1979 



The CAUSE Committee sponsored a workshop by Dr. Arthur 

uthor of Intelligence Can Be Taught (Innovative 
and Problem-Solving and Comprehension: A Short 



wnimoey , 
Sciences ) 
Course in 



\nalytical Reasoni ng (Franklin Institute Press ) , 



as a means or stimulating discussion of possible mechanisms 
for improving student performance on standardized exams, 
A brief overview of the workshop and a list of the 25 
participants is given in Appendix II. 



Spring, 1979 



May, 1979 



May, 19' 



Summer, 1979 



Surrmer, 1979 



Fall, 1979 



Fall, 1980 



Fall, 1980 



~ie CAUSE Committee submitted a document discussing Project 
SOAR for consideration for publication in The American 
Biology Teacher . It was published in March' of 1980. 
(See Vol . 42, No. 3, pages 169-1 73.). See Appendix XVi; 



The Workshop on Science Teaching and the Development of 
Reasoning was repeated for high school teachers from New 
Orleans and for faculty anticipating working in Project 
SOAR during the summer. The workshop was conducted by 
Donald Robinson, Lester Jones, and Jacgueline Hunter. 

The workshop discussing mechanisms for improving scores 
on standardized exams, with emphasis on the use of 
"cognitive therapy"-- the principal idea in Problem-Solving 
and Comprehension , was repeated by Dr. Whimbey for 
high school faculty from New Orleans and faculty antici- 
pating working in Project SOAR. 

The CAUSE Committee conducted the third version of 
Project SOAR, the special summer program for pre-f reshn:en 
entering Xavier with a major in the sciences. An 
overview of the program is given in Appendix. III. 

The CAUSE Committee submitted an article discussing 

the "cognitive therapy" portion of SOAR to The Journal 

of Reading . It was published in October of 1980. 

(See Vol. 24, No. 1, pages 5-10). A copy is in Appendix XVII. 

The CAUSE Committee submitted an article describing the 
"bridge" nature of SOAR (betv/een high school and college) 
to 'the Louisiana Journal of Science . The article has been 
accepted and should be published in 1980-81. 

The CAUSE Committee compiled a list of audio-visual 
(science related) materials in the University Library 
and provided a copy to all science and mathematics faculty 
as a means of promoting usage of the APLC. The list was 
designed to.be used in one's office and thus supplement 
the card catalog of such materials. 

Two Division-wide workshops were conducted in early fall 
(9/14 and 9/21). Tne first provided the opportunity for 
all faculty to comment on the content of entry-level courses 
after two years of work. The second was a forum for sharing 
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ideas about providing the "sympathy" (mechanisms for 
assisting the educationally-disadvantaged) which makes 
it possible to maintain "standards" in the science 
departments. ("Standards with Sympathy" is often used to 
describe what Xavier, and particularly the sciences, attempt 
to provide in educational endeavors.) 

The CAUSZ Faculty provided assistance to the Southern 

Regional Educational Board at a conference in New Orleans. 

Both Dr, Vincent and Ms, Hunter made presentations 

at the conference- A copy oi" the program is in Appendix 

XVII. 

Sr. Grace Mary Flickinger (Biology) expanded orientation 
workshops fcr Biology tutors to include tutors (and faculty) 
from the other three departments. The joint approach to 
training peer tutors was promoted by the availability of 
the APLCj the joint learning center. It was, as expected<, 
very successful. (Please note that this endeavor, like 
the entire CAUSE project at XU, was a generalization of 
an idea which worked for one department to others as 
facilitated by cooperative efforts.) 

Dr. Vincent, Ms. Hunter, and Sr. Grace Mary made pre- 
sentations about SOAR and XU's CAUSE Project at a 
Science Instruction Seminar sponsored by Southern Regional 
Education Board in Durham, NC. 

An overall evaluation of XU's CAUSE Project was conducted 
by Dr. 'Bobby Irby, Chairman of the Department of Science 
Education at the University of Southern Mississippi. See 
Appendix XVIII for his report. 

A Workshop on Science Teaching and the Development of 
Reasoning and one on the Cognitive Skills Approach to 
problem-solving was coViducted for high school teachers from 
New Orleans and for faculty chosen to work in Project SOAR 
during the summer. Ms. Hunter, Mr.' Jones, and Ms. Barbara 
Wells (McMain Magnet Secondary School, New Orleans) conducted 
the two. 

All four departm.ents work cooperatively to develop plans 
for the continuation of CAUSE-developed activities after 
expiration of the grant. See Appendices XX-XXIII for 
details for each. 

An IDSE (NSF) proposal was prepared by the CAUSE Committee 
with Dr. Vincent providing leadership as a means of 
more widely disseminating information about techniques 
found successful at XU to local junior and senior high 
schools. It was funded in early fa^l. 



Spring, 1980 Dr, Jones, Dr. Vincent, and Ms, Hunter discussed Project 
SOAR at a conference on Reasoning, Piaget, and Higher 
Education in Denver, Colorado, 

Summer, 1980 The fourth version of Project SOAR "was conducted by 

a combination of XU faculty and mathematics and science 
teachers from local high schools. Ms, Hunter (Biology), 
Dr, Jones (Mathematics)', f^. Barbara Wells (Chemistry-- 
on leave from McMain Magnet Secondary School), and Dr, 
Carmichael worked in the program in 1980, 

Fall, 1980 The CAUSE Committee becomes the "IDSE Acvisory Cormiittee" 

and even though the CAUSE Grant has expired and there is 
no monetary or release-time conoensation continues to 
meet for one hour weekly to discuss and implement coopera- 
ti ve mul ti -departmental acti vi ti es , 

Fail, 1980 The IDSE Advisory Committee sponsored a workshop for 

Biology teachers from local Junior and Senior High Schools 
designed to promote use of innovative ideals to make 
science more accessible to the educational ly-disadvantaged. 

Fall, 19Sj The IDSE Advisory Committee planned a workshop for 

high school chemistry teachers in conjunction with the 
Combined SE/SW Regional Meeting of the American Chemical 
Society in New Orleans, Eighty-eight area teachers at- 
tended. 



SPEC! A ;. EVENTS 

In the fall of 1978, XU and the CAUSE Comm.ittee hosted a visit by 
Dr, James Rutherford, Director of the Science Education Directorate of 
the National Science Foundation. 

In the spring of 1980, the University hosted a visit from Dr. Robert 
Menefee, Program Manager for NSF's CAUSE Program. 



Actlv-itio^ lmpi^m^ytte,d bij tiiz Biotogij gepa-^toeat l/^a CAUSE : 



Before receiving the CAUSE Grant Biology had had the opportunity to carry 
out some experimentation with different laboratory formats (including the 
Piagetian-based learning cycles developed by Ms. Hunter as a part of Project 
SOAR) and had established an outstanding peer tutorial service (courtesy of 
Sr. Grace Mary Flickinger). However, the CAUSE Grant provided funds, for the 
first time, to do in-depth analysis and revision of the entire sequence of 
entry-level courses. The effort over the past three years has beeE excepti onal ly 
fruitful. In the departmental -wi de discussions at the beginning of the project, 
the faculty in the department decided to change entry-level Bio'^ogy from a 
semester of General Biology and a semester of Zoology to a year of General 
Biology. Subsequent development of materials under CAUSE and their use in 
the new sequence resulted in an average increase of 20 percentile points 
on the CLEP General .Biology Examination. Development of Biology materials ' 
was effected primarily by" Sr. Grace Mary Flickinger (Departmental Chairperson) 
and Ms. Jacqueline Hunter (CAUSE Representative) with considerable assistance 
from the remainder of the faculty in the department--particularly -Dr. Deidre 
Labat, Dr. Douglas Ruby, and Mr. Charles. Ballard, A chronological' sketch of 
Biology's activities during the grant period are as follows: 

Summer, 1977 The CAUSE Grant was awe^^ded. 



Fall, 1977 



The entire Biology Department met and, after extensive 
discussion over a period of weeks, finally decided to 
change from one semester each of General Biology and 
Zoology to -one year of General Biology. 



Fall, 1977 



Sr. Grace Mary Flickinger, conducted a three-hof^ worksh 
for Biology peer tutors and organized the Department's 
tutorial service for the fa^. 1. 



Fall, 1977 



Ms. Hunter attended the GAUSE-sponsored workshop to 
familiarize faculty with individualized instructional 
systems with emphasis on PS I. 



Fail, 1977 



The five Piagetian-based learning cycles developed by 
Ms. Hunter during the previous year were modified and 
improved on the basis of experimentation with their 
use in the summer of 1977 in Project SOAR. 



January, 1978 



Sr. Grace Mary organized the Biology peer tutorial 
service for the spring semester, continuing to set 
an example for the other departments. 



Spring, 1978 



Content objectives for both semesters of Biology 123 
(the first semester) were developed. 



Spring, 1978 



A draft of a "handbook" for Biology. 423 and a laboratory 
manual for Biology 123L was developed: The handbook 
included content objectives, related sample problems, 
and alternate path'ways for mastering the content. 
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Spring, 1978 



Spring, 1978 



Soring, 1978 



Spring, 1978 

'Spring, 1978 
Spring, 1978 



May, 1978 



Summer, 1978 
Sumner, 1978 



Content objectives for both Biology 123 anc 124 were 
evaluated by faculty from the Division of Natural 
Sciences and the College of Pharmacy at a CAUSE-sponsored 
workshop. 

Ms, Hunter assisted the other members of the CAUSE Com- 
mittee in conducting a Workshop on Science Teaching and 
the Development of Reasoning for mathematics and science 
faculty from local high school (and XU), 

Dr. John Ruffin, Department of Biology at North Carolina 
Central University, served as an outside consultant to 
evaluate content of the entry-level Biology sequence. 
He was on campus for two days and submitted the formal 
report in Appendix IV, 

The CLEP General Biology Examination was administered 
to a randomly-selected group of students in order to 
obtain base-line for measuring performance of pre- 
CAUSE courses. 



A common final was administered in aV 
students completing General Biology, 



sections of 



August, 1 ^78 



Sr, Grace Mary Flickinger, Ms, Jacqueline Hunter, 
Dr, Douglas Ruby, and Mr, Charles Ballard m.et for two 
days to conclude refinement on the basis of consider- 
ation of comments of faculty from the other departments 
and the outside consultant, 

Ms, Hunter assisted in conducting a Workshop on Science 
Teaching and the Development of Reasoning for local 
high school teachers of mathematics and science with 
emphasis on those who would be teaching in Project SOAR 
in 1978, 

Materials for Biology 123 and 123L were r.-ined, typed, 
and prepared for use in the fall, 

Ms, Jacque'. ine Hunter conducted the Biology portion of 
the pre-freshman summer program for science students 
using the five Piagetian-based learning cycles she had, 
previously developed. One purpose of the program was to 
experiment with such materials to determine the extent 
to which they might'be appropriate in regular entry- 
level courses. She was assisted by Ms, Wanda Harris, 
Biology teacher from McDonogh #35 Senior High, 

Sr, Grace Mary conducted a three-hour workshop for Biology 
tutors and organized the peer tutorial service for the fall 
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Sr, Grace Mary Flickinger joined the CAUSE Committee, 
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Fall, 1978 



Fan, 1978 



Fall, 1978 



Fall, 1978 
January, 1979 

Spring, 1979 
Spring, 1979 

Spring, 1979 
Spring, 1979 



Spring, 1979 



Spring, 1979 



Ms. Hunter was one of three persons (JW Carmichael and 
Harold Vincent were the other two) discussing Project 
SOAR at the NSTA meeting in New Orleans. 

Biology 123 and 123L materials were field-tested in all 
four sections of General Biology. Faculty teaching 
the courses were: S^. Grace Mary, Dr. Deidre Labat, 
Dr. Douglas Ruby, and Ms. Jacqueline Hunter. 

Sr. Grace Mary, Ms. Hunter, Dr. Labat, and Dr. Ruby 
met biweekly for one hour to coordinate activities 
associated with teaching the entry-level courses and to 
plan further refinement. This activity continued in 
the spring. 

Development of Biology 124 materials was completed by 
Sr. Grace Mary and Ms. Hunter with extensive input from 
other members of the Biology Department. 

With the opening of the APLC, the Biology tutorial 
service moved to that facility and expanded its AV 
holdings with funds provided by CAUSE. Tne service 
continued to be excellent. 

Biology 124 materials were field-tested in alil -three 
sections of General Biology-. Faculty teaching the 
courses were: Ms. Hunter, Dr. Ruby, and Dr. Labat. 

Ms. Hunter attended the CAUSE-sponsored workshop to 
acquaint faculty with the use of Tektronix and Apple 
"computers with emphasis on possible application 
in computer-based instruction. 

Ms. Hunter discussed XU's CAUSE Project at the NSTA 
meeting in Atlanta. 

Dr. Labat, Ms. Hunter, and Sr. Grace Mary Flickinger 
(Chairperson) attended a three-hour, CAUSE-sponsored 
workshop by Dr. Arthur Whimbey to consider methods of 
teaching so as to promote the problem-solving skills 
needed to perform well on standardized examinations. 

Ms. Hunter presented her knives -and- forks simulation 
of Meiosis and Mitosis at the "How I Do It Workshop" 
sponsored by the CAUSE Committee for mathematics' and 
science teachers from local high schools. 

Dr. John Ruffin, Department of Biology at North 
Carolina Central University, spent two days at Xavier 
evaluating CAUSE materials and discussing ways of 
further improving the entry-level Biology courses. 
His report appears i" Appendix V. 
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■.•nng, 1979 



Spring, 1979 
Spring, 1979 



May, 1979 



Summer, 1979 



July, 1979 



Summer, 1979 



Summer, 1979 



The CLEP. General Biology Examination was administered 
to a randomly-selected group of students completing 
Biology 124 on an option basis without advance warning 
and with only minimi reward for good performance--i .e. , 
in a manner similar to that used at the equivalent time 
in 1978. 

Common final examinations were given to -students'' com- 
pleting both Biology 123 and 124. 

Sr. Grace Mary Flickinger, Ms. Hunter, Dr. Ruby, and 
Mr. Ballard met in a two-day workshop to complete the 
year-long process of evaluating and modifying materials 
which had been field-tested in General Biology in 
1978-79. 

Ms. Jacqueline Hunter co-direc::ed (with Mr. Robinson 
and Mr. Jones), a Workshop on Science Teaching and the 
Development of Reasoning for mathematics and science 
teachers from local high schools and faculty who wouTd 
be working Project SOAR in 1979. 

Ms. Jacqueline Hunter conducted the Biology portion of 
the third version of Project SOAR, the special summer 
program for pre-freshmen science majors. The five ■ 
Piagetian-based laboratory experiments she had de-" 
veloped and revised earlier were used as textual 
material. Ms. Wanda Harris, Biology teacher from 
McDonogf- #35 Senior High, .assisted her in this en- 
deavor. 

After a short orientation session. Sr. Grace Mary 
Flickinger (Chairoerson) began using the Tektronix 
graphic tenninals in the APLC for data reduction of the 
sort needed' for the on-going evaluation of General 
Biology planned 'in the future. 

Sr. Grace Mary Flickinger and Ms. Jacqueline Hunter 
received acceptance notices fo^ papers they had 
submitted for presentation at the upcominn meeting of 
the National Association of Biology Teachers. The 
meeting will be held in New Orleans. Sr. Grace Mary's 
two presentations will consider her dermatoglyphic 
research and the Biology portion of XU's CAUSE Grant. 
Ms. Hunter's two will cover Project SOAR and her- 
novel simulation of Meios^s and Mitosis. 

CAUSE-developed materials for the General Biology 
sequence were refined, duplicated, and prepared for 
use by all students in the sequence in 1979-80. 



16' 



October, 1979 



October, 1979 



October, 1979 



October, 1979 



October, 1979 



November, 1979 



November, 1979 

December, 1979 

Spring, 1980 ' 
April , 1980 

April, 1980 

April : 1980 



Sr, Grace Mary Flickinger (Chainnan, Biology) conducted 
a workshop for all peer tutors working in the APLC, 
This was the first time the four departments had conducted 
joint tutorial training sessions. 

Sr. Grace Mary Flickinger discussed XU's CAUSE Project 
at the International Congress on Individualized In- 
struction in Athens, Georgia, A copy of the program is 
included in Appendix XIX, 

Ms, Jacqueline Hunter presented a paper .entitled "Mitosis 
and Meiosis with Knives, Forks and Spoons" at the 
National Association of Biology Teachers in New Orleans, 

Ms, Jacqueline Hunter presented a paper entitled 
"Project SOAR: A Multidisciplinary Summer Program for 
Pre-Freshmen" at the National Association of Biology 
Teachers in New Orleans, 

Sr, Grace Mary Flickinger presented a paper on the 
Biology portion of XU-s CAUSE Grant at the National 
Association of Biology Teachers in New Orleans., 

Ms, Jacqueline Hunter discussed Project SOAR (along 
with Dr, Vincent) at the Science Instruction Seminar 
•sponsored by the Southern Regional Education Board 
in New Orleans, See Appendix XV-II for a copy of the 
program, 

Sr, Grace Mary Flickinger discussed the APLC (Alternate 
Pathways Learning Center) at XU at the Science 
Instruction Seminar sponsored by Southern Regional 
Education Board, 

Common final exams were given in all four sections of 
Biology 123, 

Biology 124 lab materials were field- tested, 

Ms, Jacqueline Hunter discussed Project SOAR (along 

with Dr, Jones and Dr. Vincent) at the National Conference 

on Reasoning, Piaget and Higher Education in Denver, 

Ms. Hunter discussed Project SOAR at the Science Insirjc- 
tion Seminar sponsored by the Southern Regional Education 
Board in Durham. North Carolina, 

Sr. Grace Mary Flickinger discussed the Alternate 
Pathways Learning Center at XU at the Science Instruction 
Seminar sponsored by the Southern Regional Education 
Board in Durham, North Carolina. 



17 

ERLC 



Spring, 1980 



The Biology Department completes plans for continuation 
of CAUSE-developed activities after the grant expires. See 
Appendix XX for details. 



May, 1980 

May, 1980 
June, 1980 



Summer, 1980 
Summer, 1980 

Suimer, 1980 

Fall, 1980 
October, 1980 



The CLEP General Biology Examination was administered 
to a randomly-selected group of students completing 
Biology 124. 

Common final examinations were given to students ':om- 
pleting both Biology 123 and 124. 

Ms. Jacqueline Hunter co-directed (with Dr. Jones) a 
Workshop on Science Teaching and the Development of 
Reasoning for mathematics and science teachers from 
"iocal high schools and faculty who would be working 
in Project SOAR in 1980. 

Ms. Jacqueline Hunter conducted the biology portion of 
the fourth version of Project SOAR. 

Ms. Jacqueline Hunter, Dr. Deidre Labat, ar.d Dr. Douglas 
Ruby modified the Biology 123 and 124 materials on the 
basis of input from faculty during the spring semester. 

CAUSE-developed materials were duplicated and prepared 
for use by students in all Biology 123 and 124 sections 
in 1980-81. 

Ms. Hunter continued to meet with the CAUSE Committee- 
tumed-IDSE Advisory Committee for pne hour weekly. 

Ms. Hunter discissed "Mi tosis and Meiosis with Knives, 
Forks and Spoons*' at the IDSE-sponsored workshop for 
Biology teachers from local junior and senior high schools, 
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ActiV'UXQyi^ ImptzmtYVttd bt) thz ChmUt/iij VzpoAJyntrvt ^'ia CAUSE : 

Chemistry had opted for departnentally-detennined content for general 
chemistry in 1972 and had spent numerous hours determining and refining its 
idea of what that content should be in the five years preceding the CAUSE Grant. 
Further, the department had developed the sort. of "handbook" proposed for the 
other departments via CAUSE at that time and had had .five years of actual use 
of the materials in an individualized, self-paced foraat (PSI modified to in- 
cluding the option of taking an extra semester to complete the course if needed 
and of repeating finals). This modification had resulted in significant im- 
p^^ovement in the level of student performance in tSe coun'e. The average score 
on the ACS Cooperative Examination in General Chemistry (a requirement for 
co.v.pletion of the sequence at XU} increased more than 20 percentile points for 
the first attempt at the exam and was slightly aboye the national av-erage when 
repeats {on different versions) were considered. Irr spite of expectations, 
however, the increased level of performance on shifting to an individualized 
format was not accompanied by a reduction in attrition from general chenistry. 
The percentage of persons completing both semesters of the sequence remained 
about the same as it had been in the traditional courses--sl ightly more than 
50°":. Since failure to complete general chemistry is a primary reason why 
many (t.f not most) students choose to change from science-related majors, for 
Chemistry the CAUSE Grant was primarily designed to provide the opportunity 
to further modify the delivery system so as to reduce attrition WITHOUT de- 
creasing performance. Chemistry's CAUSE-rel atea activities were: imple- 
mented for the most part by Mary Ann Ryan and JW Carmichael with extensive 
assistance from Donald Robinson and (in 1978-79) Sr. Joanne Bauer. A chrono- 
logical list of Chemistry's CAUSE activities ■ during the first two years of 
the grant period are: 



Spring, 1977 The Chemistry Department met and made suggestions for 

refinement of general chemistry in the usual yearly 
manner. At this time, the decision was made to adopt 
Chemistry: The Central Science by Brcv;n and Lemay as 
the textbook in the course for the upcoming year. 
This was' a major change in direction since changing 
textbooks necessitated changing both the 300+ pages 
of the handbook and the 128 quizzes used in the course. 

Spring, 1977 All students completing Chemistry 102 took one or 
more versions of the ACS Cooperative Examination in 
General Chemistry aS' a requirement for completing the 
course. 

Surmer, 1977 The CAUSE Grant was awarded to the University. 

Summer, 1977 Mary Ann Ryan and JW Carmichael modified aporoximately 

one-half of the first semester of Chemistry 10 i and 
Chemistry lOlL 'n line with decisions reached at the 
spring meeting of the Chemistry department. 
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Fail, 1977 



Fall, 1977 
Fall, 1977 

Fall, 1977 

Spring, 1978 

Spring, 1978 

Spring, IS 78 
Spring, 1978 

Spring, 1978 



Spring, 1978 



All classes in Chemistry 101 and lOlL began to use the 
newly modified materials while the regaining revision 
was compl e'^.ed^-c^ten only shortly before needed by the 
students. The lecture handbook consisted cf modules 
with carefully specified objectives, correlated sample 
problems, and a variety of mechanisms ^or learning the 
content including audio tapes, tutoring, etc. The latter 
are the "alternate pathways" which provided the name 
for much of the activity associated with the CAUSE Grant 
at XU. The laboratory manual was composed of a series 
of Piagetian-based "learning cycles" developed on the 
basis of experimentation with a RULE/LOCI Grant in 
1976-77. Modification/refinement of three-fourths of 
a year's course while field- testi ng is not a recor;:rr.ended 
way of remaining sane. 



The prescription for the Chemistry 
to fit the newly modified course. 



101 final was refi-ec 



"^ary Ann Ryan attended the first portion of an MSF 
Chautauqua-type short course entitled "patterns of 
Problem-Solving" t: the University of Mary'i c.nG--3al ti:Ticre. 

Dr. Carmichael conducted a CAUSE-sponsored Workshop 
designed to acquaint XU faculty with PSI (Personalized 
System of Instruction). Dr. Ryan attended. 

Chemistry 101 and 102L materials modified vie CAUSE 
were field-tested while final modification and re- 
finement was completed. 

Dr. Ryan attended the second portion of the NSF 
Chautauqua-type short course. Patterns cf Prcblerr. 
Solving, at the University of Maryland. 

Dr. Ryan attended a Guided Design Workshop ccnduczed 
by the University on campus. 

Content objectives for both Cherrlstry 101 anc 102 were 
evaluated by faculty from the Division of Natural Sciences 
and the College of Pharmacy at a CAUSE-spons:>"ec workshop. 

Dr. Carmichael and Dr. Ryan assisted the remained:" o* t'^. 
CAUSE Committee in conducting the Workshop on Science 
Teaching and the Development of Reasoning for high schcc'! 
and XU faculty. Donald Robinson attended as a particita'^^ 
and earned one Continuing Education "nit from the Uni- 
versity for doing so. 

Dr. Theodore Brown, Chairman of the DepartTisnt >:':^ca-^- 
Chemistry at the University of Illinois and author :* 
the text used in general chemistry at XU ( Chefi^i stry : 
The Central Science ), served as an outside consultant 
to evaluate the content of the general chemistry se 
He was on campus for two days and submitted the ^: ^ 
report in Appendix VI. 
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The question bank for Chemistry 101 was completed. It 
consists of ten questions for each of tr.c seventy 
types of questions chosen for the prescription for the 
Chemistry 101 final . 

The ACS Cooperative Examination in General Chemistry 
was administered to all students completing Cheinistry 
102. Tne CLEP (College-Level Examination Program by 
ETS) General Chemistry' exam was also administerec to 
one laboratory section, me students were not told 
in advance that they would be required to take the 
examination. Instead it was sprtsnc or, the students 
unexoectedly as they walked into laboratory and de- 
scribed as a method of obtaining a fev/ (unspecified) 
"extra points". 

The entire Chemistry faculty (Sr. Mary Carl Malms trom, 
Joyce Corrington, ' JW Carmichael, Monty Herr, Leonard 
Price, Warren Ray, Mary Ann Ryan, Donald Robinson, 
and John Sevenair) attended a two-day workshop to 
conclude the in-depth consideration and refinement 
of materials for Chemistry 101 and 102 on the basis 
of comments made by faculty in other departments at 
the DiviiSion-wide workshop CAUSE had sponsored earlier 
in the spring. 

Donald Robinson and JW Carmic?iae! assisted the other 
members of the CAUSE Committee in conducting (once 
again) the Workshop on Science Teaching and the 
Development of Reasoning for high school teachers and 
faculty who would be working in Project SOAR in 1978. 

Materials for Chem.istry 101, 102, lOlL, and 102L were 
refined, typed, and duplicated for use in the fall. 

Donald Robinson conducted the Chemistry portion of the 
pre-freshmen summer program (Project SOAR) for science 
majors using the five Piagetian-based learning cycles 
previously developed by Mary Ann Ryan and JW Carmiichael. 
He was assisted in this effort by Ms. Georgilyn Andry, 
Chemistry teacher at McDonogh ^35 Senior High in New 
Orleans. Dr. Carmichael directed the same program. 

CAUSE-refined materials for Chemistry 101 and iC":L are 
used for the second time. In addition, increased em- 
phasis was placed on the introduction of new elements 
to encourage students to remain in the course. 

JW Carmichael was one of three CAUSE Committee members 
(Harold Vincent and Jacqueline Hunter were the other two) 
to discuss Project SOAR at the NSTA meeting i: New Orleans 
v^:a a paper entitled "Can Piaget + Interdisciplinary 
Cooperation = Enhanced Problem-Solving?" 
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Fa^;l, 197S Dr, Carnichael attended the Networks National Conference 

in San Francisco as one of three panelists invited to 
discuss "Sympathy versus Standards in the Sciences: 
Overcoming Student Deficiencies". Dr. Ryan also attended 
the conference using University funds. 

J£nu^:"y, 1979 With the opening of the A?LC, Chemistry moved its AV 
materials, reference texts, tutorial service, ezc. 
into that area and began using it for the numerous 
activities sponsored as a part of the effort to im.prove 
retention in General Chemistry. The latter included 
systematically teaching notetaking skills to those who 
needed it (all were requireo to turn in notes to dftermine 
who these were), teaching all students what a definition 
is and how to write a good one, increasing emphasis on 
learning general problem-solving skills, etc. 

Soring, 1979 Sr. Joanne Bauer joined the Chemistry faculty with primary 

responsibility in the problem-solving drills associated 
with General Chemistry and began to work with Mary Ann 
Ryan, Donald Robinson, and JW Carmichael as CAUSE-related 
activities were implemented. 

Sc;-ing, 1979 Dr. Ryan attended an NSF-sponsored conference for in- 

stitutions which had had MISIP Grants as an invited speaker 
to discuss the success in increasing performance in 
General Chemistry at Xavier as discussed in the beginning 
of this section. The conference was held in Washington. 



79 CAUSE-refined Chemistry 102 and 102L materials were used 

for the second time with added emphasis on features to 
promote retention in the course. 

Spring, 1979 Dr. Carmichael conducted the CAUSE-spcnsored workshop 

to investigate the usage of the Tektronix and Apple 
computer terminals purchased with CAUSE funds and located 
in the APLC. Or. Ryan attended the workshop. 

Soring, 1979 Dr. Sevenair, Sr. Mary Carl Malmstrom (Chairperson), and 

Dr. Ryan attended the CAUSE-sponscred workshop on problem- 
solving and increasing scores op standardized exams 
which was conducted by Dr. Whimbey. See Appendix II 
for a description. 

Soring, 1979 Dr. Arthur Whim.bey, Visiting Professor in Mathematics 

at Xavier and author of Intelligence Can Be Taught 
(Innovative Sciences) and Problem-Solving and Compre- 
hension: A Short Course in Analytical Reasoning , 
served as a consultant for two days. His primary purpose 
w.^s to evaluate the delivery mechanism used in the 
General Chemirtry sequence and to suggest ways of reducing 
attrition from the courses. His report is included in 
Appendix VII . 
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The CLE? General Chemistry examination was administered 
to a portion of the General Chemistry class in a manner 
such that it could be counted as a final examination if 
desired. It should be noted that this was considerably 
different than in 1978 when it was administered unexpectedl 
to one laboratory section. The decision to administer it 
ir this fashion arose from the desire to attempt to deiermi 
the degree of correlation be'cween the CLE? and ACS General 
Chemistry examinations. The latter was desirable because 
Xavier has recently decided to accept CLE? credits but 
has no real feel for what the various scores mean with 
respect to the courses taught on campus. 

The ACS Cooperative Examination in General Chemistry 

was administerd to a large majority of students completing 

Chemistry 102 (the remainder took the CLE? mentioned 

above). Since the ACS examinations have been given 

in a similar manner for a number of years, it is possible 

to compare performance before and after the grant period. 

All Chemistry faculty (Sr. Mary Carl Malmstrom, Dr. ^ Ryan, 
Dr. Carmichael, Dr. Price, Dr. Sevenair, Reverend Ray, 
Mr. Donald Robinson, and Sr. Joanne Bauer) met for two 
days in a workshop designed to acquaint the participants 
with the capabilities of the Tektronix and Apple c^-^outers 
located in the APLC. This activity was a culmina. n of 
CAUSE-sponsored consideration of refinement of General 
Chemistry for the year. 

Donald Robinson co-directed (with Lester Jones and 
Jacqueline Hunter) a Workshop on Science Teaching and 
the Development of Reasoning) for high school and XU 
faculty with emphasis on those planning tr. teach in 
Project SOAR in 1979. 

Donald Robinson conducted, with assistance from Ms. 
Georgilyn Andry who teachs Chemistry at McDonogh #35 
Senior High, the Chemistry portion of Project SOAR, 
the special surmier program for pre-freshmen interested 
in the sciences. It should be noted that this is the 
third such summer the program has been offered and that 
an overview of it is contained in Appendix III. 

Further modification and refinement of the General 
Chemistry materials was completed and materials were 
'duplicated for distribution (at a cost) to students 
In the fall. A detailed description of the General 
Chemistry sequence at present has been compiled into 
a document v/hich has been submitted for publication. 
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An article describing Xu's CAUSE-developed Genera; 
Chemistry course was submitted to the Journal of 
Developmental and Remedial Education . It was accepted 
and published in zhe Winter, 1979 issue. See Appendix XXIV. 

An article describing XU's Pi agetian-based (and CAUSE- 
developed) General Chemistry Laboratory program was 
submitted for publication to the Journal of Chemical 
Education , It was published in September, 1980 (Vol. 57, 
No. 9, pages 542-645. See Appendix XXV for a photocopy. 

Dr. Carmichael was an invited speaker at a Networks 
Conference held in Washington, DC. He discussed SOAR and 
the CAUSE-related activities at XU. 

The American Chemical Society Cooperative General Chemistry 
Examination was administered to all students completing 
Chemistry 102. All students completing Chemistry 101 were 
administered variations of the final developed from the 
prescription arrived at via SOAR. 

Plans for continuing CAUSE-related activities in General 
Chemistry were completed. Appendix XXI contains a copy. 

The American Chemical Society standard exams and prescription 
finals were adm.inistered for all students completing Chem- 
istry 102 and 101, respectively. 

Ms. Barbara Wells, high school chemistry teache^ from 
McMain Magnet Secondary School, and Ms. Georgi lyn Andry , 
high school chemistry teacher from McDonogh #35 High 
School, conducted the Chemistry portion of SOAR. 

CAUSE-developed materials were refined, duplicated and 
prepared for use in the fall. 

Or. Carmichael, Ms. Barbara Wells (a high school teacher^ 
from McMain Magnet Secondary School on leave at XU teaching 
chemistry in 1979-80), and Sr. Joanne Bauer made pre- 
sentations at the 6th Biennial Conference on Chemical 
Education in Rochester, NY See Appendix XXVIII for 
detai Is.. 

JW Carmichael became a member of the IDSE Advisory 
Committee (along with the other members of the former 
CAUSE CcmiTiittee) and continued to meet weekly with 
counterparts from Biology, Mathematics, and Physics. 

Sr. Joanne Bauer conducted a special 2-day workshop for 
the two new faculty who would be working in the General 
Chemistry orogram in 1980-81. (Sr. Joanne has taken 
temporary leave to complete graduate work at the University 
of New Orleans.) 



Ja Carmichael organized, as one part of r.is duties 
on the IDSE Advisory Comrnittee, a workshop for hich schoc 
teachers in conjunction with the Combined SE/SW Reaioncl 
Mestinc of the American Chemical Society here in New 



Orleans. 
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The CAUSE Grant at Xavier provided funds to improve Mathematics 103 (?re- 
cal cuius) and Mathematics 104 (Ca "cuius I), the two college-level courses 
required of mcst science mejors. This sequence was developed as a means of 
providing exposure to calculus to the health science students. The latter is 
desirable since many of them latter consider graduate programs which require 
calculus fcr admittance. (Most institutions do nc: require that health science 
students zake calculus. Instead, they take statistics and algebra or trigo- 
rometry. Xavier has chosen to require Precalculus/Calculus I for most science 
students as one part of its effort to encourage its graduates, Black Americans, 
to aspire to high career goals and to preoare them for doinu so.) Precal cuius 
is a three credit-hour course which contains components of both algebra and 
trigonometry. Calculus I is both the terminal course for most students and, 
because XL) is small, the first semester of a three-semester calculus sequence 
for others. A student may enter the sequence only upon either a) passing the 
University's Mathematics Placement Examination or b) successfully completing a 
non-degree credit course, Mathematics 100. Because of the obvious complexity 
of attempting to develop two courses which may be entry-level for some students 
while intermediary for others and terminal for some while merely the first of 
a sequence -or ot^3rs, implementation of the Mathematics portion of the CAUSE 
Grant '"as been extremely time-consuming. During the grant period, the 
Mathematics Departments has met weekly for a minimum of one hour to discuss 
not only Mathematics 103 & 104 but also the developmental course which precedes 
it and the Calculus courses which follow. This concentrated effort to considered 
the entire set of courses in concert, has resulted in the development of a 
skills-oriented Precalculus course and an intuitive one-semester survey of 
Calculus, ooth of which emphasize practical applications. While both of these 
courses appear to be in line with what innovative educators are advocating, at 
present they differ significantly from what is actually offered at most other 
institutions. The Mathematics Department therefore appears to have provided 
another instance in which Xavier's unique challenges has produced a unique 
solution. A list of the acti> ties of the CAUSE-rel ated activities of the 
Mathematics Department follows: 



Summer, 1977 The CAUSE Grant was awarded. 

Fall, 1977 The '^lathematics Department began holding weekly one- 

hour meetings for the purpose of discussing the content, 
delivery mechanism, and the relationship of Mathematics 
103 and 104 to other Mathematics courses. The meetings 
have continued throughout the entire two-year period and, 
on occassion, have been supplemented by more extended 
brain-storming sessions. All faculty in the Department 
have attended the meetings regularly. 

Fall, 1977 Mr. Clarence Inniss organized and conducted the Mathe- 

matics Peer Tutorial Service for the semester. 

Fall, 1977 Mr. Lester Jones, Ms. Gail Jones (part-time faculty), 

and Ms. Linda Tillman (part-time faculty) attended the 
CAUSE-sponsored PSI Workshop on XU's campus. 
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Tne five Piagetian-based learning cycles developed by 
Mr. Jones and used in the previous summer's special 
summer program. Project SOAR, were revised. Although 
Mathematics has no formal laboratory courses, the ex- 
perimentation in SOAR has provided a number of ideas 
for improvement of lecture courses as the Department 
has moved toward a practical approach to entry-level 
science majors Mathematics courses. 

The specificat"^Dn of content objectives for Mathematics 
1C3 (Precclculus) was completed. 

Mr. Inniss continued to organize and direct the Depart- 
ment's peer tutorial service for the spring semester. 

The first draft of the Precalculus Handbook was 
developed. 

Content objectives for Precalculus were evaluated 
(individually) by members of the Division of Natural 
Sciences and the College of Pharmacy at a joint 
CAUSE-sponsored, three-hour workshop. 

Dr. Solomon Garfunkel, Associate Director, UMA.P, and 
member of the "Mathematics Department, the University 
of Connecticutt,. Storrs, spent two days at XIJ as a 
consultant evaluating the course content of Pre-Calculus 
and discussing mechanisms for improving performance in 
the course. Kis report is included in Appendix VITI. 

Seven of the eight Mathematics faculty (Mr. Jones, Sr. 
Rosemarie KTeinhaus, Dr. Fontova, Dr. Irlbeck, Mr. Innis, 
Brown, and Ms. Nelson) attended a two-day workshop to 
conclude the refinement of Mathematics 103 materials 
with special consideration given to comments from other 
faculty during the Division-wide evaluation workshop. 

Mr. Jones assisted the remainder of the CAUSE Committee 
as they conducted a Workshop on Science Teaching and 
the Development of Reasoning for high school and XU 
faculty. He developed materials specifically for Mathe- 
matics to be used in this effort to supplement those 
available for science from Karplus, et. al., Lawrence 
Hall of Science, U. of California, Berkeley. 

The CLEP Precalculus Examination was administered to 
all students completing Precalculus in the spring. 
It was not given as a final, but rather as an option 
activity for which the students received some small 
number of extra credit points. 

The Mathematics Departments prepared and administered 
a cormion final in all sections of Precalculus for the 
first "time. 



May, 1978 Mr. Jones assisted other XU science faculty to conduct 

a. Workshop on Science Teaching and the Development of 
Reasoning for high school and XU faculty with emphasis on 
those who would be teaching in Project SOAR -n 1978. 

)fey, 1978 Modifications were made to the materials in the Precalculus 

Handbook previously developed on the basis of refinement 
effected by the Mathematics faculty in the two-day workshop 
conducted earlier and the materials were duplicated for use 
in the summer. 

SLimmer, 1978 Sr. Rosemarie Kleinhaus and Dr. Bill Irlbeck field-tested 
the Mathematics 103 materials for the first time. 

Summer, 1978 Mr. Jones conducted the Mathematics portion of Project 
SOAR, the special summer program for science students, 
using the five Piagetian-based learning cycles he had 
previously developed and refined. He was assisted in 
this effort by Mr. Calvin Cognevich from McMain Magnet 
Senior High. This effort, as noted previously, provided 
an opportunity to try out ideas under consideration 
for inclusion in entry-level courses with the constraints 
of teaching content and giving grades. 

Summer, 1978 Mr. Jones began development of audio-tapes to be used 
by students in Precalculus, Mathematics 103. This was 
one of the "alternate pathways" chosen by the Mathematics 
Department in the weekly- meetings conducted in 1977-78. 

S'jmmer, 1978 The Precalculus materials were further modified and 

refined on the basis of the pilot use by Sr. Rosemarie 
and Bill Irlbeck in surmier school. The new materials 
were then duplicated and assembled for distribution t-^ 
all Precalculus students the falling fall. 

Fall, 1978 Dr. Bill Irlbeck joined the CAUSE committee as a regular 

member. 

Fall, 1978 Mathematics 103 materials were used by all faculty 

teaching Precalculus. The group c::sisted of Mr. Jones, 
Mr. Brown, Dr. Fontova, Dr. Irlbeck, and Sr. Rosemarie 
Kleinhaus (Chairperson). 

Fall, 1978 Mr. Winston Brown assumed responsibility for the 

Mathematics Peer Tutorial program for the year. 

Fall, 1978 Mr. Jones completed the audio tape "alternate pathway" 

in time for "se as needed during the sem.es ter. 
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Fall, 1978 



Fall, 1978 



Fall, 1978 The Mathematics Department continued to meet weekly for 

c minimum of one hour as the Department considered de- 
velopment of Mathematics 104 and extensive revision of the 
developTiental mathematics courses. During this semester, 
the Department reached the decision to use an intuitive 
approach to the first semester of Calculus (Mathematics 
104) and to make the course a survey. 

The prescription for the common finals to be administered 
in Precal cuius was completed. 

A cormon final examimation was administered to alV 
Mathematics 103 sections. The five faculty teaching 
sections, and participating in the administration of 
the common exam, were: Winston Brown, Esther Fontova, 
Bill Irlbeck, Lester Jones, and Sr. Rosemarie Kleinhaus. 

With the opening of the APLC, the Mathematics Tutorial 
Service moved to that facility along with the 
Department's expanded AV holdings which had been pur- 
chased with CAUSE funds. Mr. Brown continued to direct 
the tutorial program. More than 50,000 individuals used 
the APLC during the first six months it was open. 

January, 1979 Dr. Arthur Whimbey, author of Intelligence Can Be Taught 
(Innovative Sciences) and Problem-Solving and Compre- 
hension: A Short Course in Analytical Reasoning (Franklin 
Institute Press), joined the Mathematics Department as 
a Visiting Professor on a shortnterm basis. Dr. -Whimbey 
* was specifically hired to work in the developmental 
Mathematics program as one part of the effort to improve 
it and thus provide a better foundation for Mathematics 
103. 



January, 1979 



Spring, 1979 



Spring, 19/9 



Spring, 1979 



Content objectives were specified for Calculus I 
(Mathematics 104) and i "handbook" for the course was 
developed. 

Dr. Irlbeck, Mr. Brown, Dr. Fontova, ?nd Sr. Eileen Benton attended 

the CAUSE-sponsored workshop to acquaint faculty with 

the capabilities of the Tektronix and Apple computer 

terminals which had been purchased vi'ith CAUSE funds. 

All attended as a result of an interest in experimenting 

with computer-based instruction in Mathematics and all 

spent considerably more time with the computer than the 

ten hours officially sponsored by the CAUSE Committee. 

Mr. Jones, Sr. Rosemarie (Chai rman) , Dr. Fontova, Sr. Eileen 
Benton, and Dr.. Bill Irlb.ck attended the 3-hour, CAUSE- 
sponsored workshop by Dr. Whimbey to consider ways of 
teaching so as to promote the development of the ..rob! em- 
solving skills needed to perform well on standardized 
exams . 
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Spring, 1979 Dr. Raymond Cough! in, author of Applied Calculus and 

member of the Mathematics Department at Temple L .iversity, 
visited XU for two days as a consultant to evaluate the 
Precalcul us/Calculus I materials and to make suggestions 
for improvement. His final report is included in Appen- 
dix ix'. 

Spring, 1979 The CLEP Precalcul us examination was given to all stu- 
dents completing Mathematics 103 in the spring. 

Spring, 1979 A cormion fi nal ::exami nation was given in Mathematics 103 
(Precalcul us) for the third consecutive semester. 

Spring, 1979 Sr. Rosemarie Kleinhaus, Mr. Jones, Sr. Eileen Benton, 
Dr. Irlbeck, Dr. Fontova, and Mr. Brown attended a two- 
day workshop to complete the refinement of Calculus I 
materials on the basis of consents by the consultant. 
Dr. Coughlin. 

May, 1979 Dr. Bill "Irlbeck and Dr. Arthur Whimbey attended a con- 

ference discussing the current status of Mathematics 
Education. The meeting was held at Jackson State Uni- 
versity in Jackson, Mississippi. 

May, 1979 Mr. Jones co-directed (with Ms. Hunter and Mr. Robinson) 

a Workshop on Science Teaching and the De^'elopment of 
Reasoning for high school teachers and faculty who 
anticipated working in Project SOAR in 1979. 

Summer, 1979 Mr. Lester Jones and Sr. Kathleen Bahlinger (Mathematics 
teacher from St. Joseph's Academy), conducted the Mathe- 
matics portion of the third version of Project SOARv 
the special summer program for pre-freshmen science 
majors. The five Piagetian-based learning cycles which 
Mr. Jones had developed earlier were used in the program. 

Suirmer, 1979 Sr. Rosemarie Kleinhaus and Dr. Bill Irlbeck piloted 
Matnematics 104 materials with Dr. Irlbeck completing 
the last phases of development in time for usage in 
classes. 

Summer, 1979 Two papers were accepted for presentation at^the American 
Mathematics Association of Two-Year Colleges' national 
meeting in San Diego in the fall. One is a panel dis- 
cussion by Sr. Rosemarie, Dr. Irlbeck, Mr. Jones, and 
Mr. Brown concerning Xavier*s Mathematics-CAUSE materials 
and their use at XU; the other considers the Mathematics 
portion of Project SOAR and its implications for teaching 
Mathematics. 

Summer, 1979 A cormon t ial was given irs Mathematics 10^ using the 
prescnpLior which had bten developed as the Calculus I 
ob'^ectives and handbook vifire completed. 
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Summer, 1979 Both Mathematics 103 anc Mathematics 104 materials were 

refineds duplicated, and assembled for use in all sections 
of both courses in academic 1979-80. 

October, 1979 Lester Jones presented a paper about Project SOAR 

5t the American riathematics Association of Tv;o-Year 
Colleges' national meeting in San Diego. Dr. Irlbeck, 
Mr. 3rov.'n, and Mr. Jones presented a panel discussion 
at the same meeting on the Mathematics portion 
of the CAUSE project at Xavier and its impact on the 
entire freshman-level mathematics program. 

Fall, .1979 Dr. 3ill Irlbeck and Mr. Lester Jones used the Mathematics 

1040 materials in all three sections of Calculus I and 
made final revisions. Common module exams were given 
throughout the course as well as a common final. 

Fall, 1979 The common final v/as again administered in Mathematics 

1030. 

January, 1980 The mathematics faculty participated in the Math/Science 
Olympiad. 

February, 1980 Several members of the Mathematics faculty participated 
in Dr. Irby's evaluation of the CAUSE Project at Xavier. 

May, 1980 Mr. Jones and Dr. Vincent from the Physics Department served 

as consultants at Tougaloo College with regard to their 
attempts to implement a developmental mathematics program 
at Tougaloc. 

Spring, 1980 Common module exams and common finals v/ere given in all 
five sections of Mathematics 1030 and also in all five 
sections of Math 1040. ■ 



lay, 1980 The CLE!^ exam in College Algebra-Trigonometry v/as adminis:ered 

to all students enrolled in Mathematics 1030- 

Nay, 1980 The CLEP exam in Calculus was administered to all students 

enrolled in Mathematics 1040. 

May, 1980 Dr. Irlbeck organized the files of exam questions for 

Me^.hematics 1030 and 1040. He also collected data on 
grado distributions for the past three years in all fresh- 
man level mathematics courses. 

Spring, ;980 Plans for continuation of the CAUSE-devel oped activities 

in Mathematics were finalized, r copy is included in 
Appendix XXII. " 
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Mr. Jcp.es ccnpleted his dissertation! ! 

Dr. Jones, Ms. Joyce Harvey, Mr. Alfred Randazza, and Mr. 
Gibson Chighizola conducted the Mathematics and Computer 
Science portions of Project SOAR. 

Tne CAUSE-developed mathematics materials were refined 
and prepared for use in the fall by Dr. Bill Irlbeck. 

Dr, Lester Jones, Mathematics' representative on the CAUS 
Conmittee, began serving on the IL3E Advisory Committee 
and the weekly one-hour meetings with Biology, Chemistry, 
and Physics continued as in the past. 

Dr. Anthony DuRapau discussed XU's CAUSE-devel oped 
Matheuatics Program at the' 4th International Congress 
On M?thematical Education in San Francisco. See Ap-^endix 
XXIX for an overview of his presentation. 
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At Xavier most science students take Physics during their sophomore or 
junior year after havi ,g completed at least one, and probably all three, of the 
other entry-level courses being revised under CAUSE. Therefore, the entry-level 
courses in the other departments serve, to a large degree, as "filters" for 
-hysics. As a result, the enrollment in Physics is lower than that in the other 
three courses and students who enter Physics are generally better prepared than 
are these entering the entry-level courses in the other departments. In spite 
of tha "weeding-out" which has occurred in Biology, Chemistry, and Mathematics 
beginning courses, many students entering Physics still lack sufficient problem- 
solving skills to do well in the course. The:^efore, Physics, like the other 
departiTients , is actively seeking ways of improving retention and level of per- 
formance in the entry-level Physics sequence taken by most science majors. 
Physics 201 and 202. " In spite of laboring under two disadvantages not shared by 
the other three department? (little opportunity to develop courses in the past 
and a greater share per person of the burden of acrr.;nistering a department as 
a result of fewer fadulty among whom to spread the work), the Physics Depart- 
ment made as much (and maybe more) progress as the other departments. 
Under the CAUSE Grant, Physics acquired its first comprehensive set of 
AV materials, had its first chance to investigate the use of computer- 
based instructional aids, establiished its first tutorial service (it had 
no space to do so formerly), and developed materials for students for 
both semesters of lecture and laboratory. Further, the materials have been 
piloted once, have been refined, and will be used for the third time in the 
fall of 1980. It should be noted this development is extremely important since 
it provioed a base for the additional development which will be needed as 
Physics 201-202 changed from two four-credit hour courses to two three-credit 
hour ones in 1979-80". The activities effected by Physics in r:aching the 
present state of development are listed below: 

Summer, 1977 The CAUSE Grant was awarded. 

Fall, 1977 The members of the Physics Department met and 'began 

specification of content objectives. 



Fall, 1977 Dr. Harold Vincent attended the CAUSE-sponsored workshop 

to acquaint faculty with the advantages (and disadvantages) 
of an individualized delivery system such as PSI. 

r ;i I, 1977 The five Piagetian-based learning cycles developed by 

Dr. Vincent in the previous year were modified and improved 
on the basis of experimentation with their U5' in the 
surmier of 1977 in Project SOAR, the special surmier program 
for pre- freshmen majoring in the sciences. 

Fall, 1977 A comprehensive final examination was given to all 

students completing Physics 201. 

Spring, 1978 Content objectives for Physics 201 were completed. 

Soring, 1978 Content objectives for Physics 201 were evaluated by 
faculty from the Division of Natural Sciences and the 
College of Pharmacy at a CAUSE-sponsored workshop. 
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Spring, 1978 



Spring, 1978 



Spring, 1978 



Spring, 1978 
Spring, 1978 



Course materials for both Physics 201 and 2011 were 
developed. Those for the former included listings o^^ 
content objectives, related samole problems, and sample 
exams. The laboratory materials included some Piagetia: 
based experiments developed as a resul": cf the exoer^ien. 
of using similar activities in the Physics oortion 
Project SOAR. 



Dr. Vincent assisted 
mittee in conducting 



the remainder of the 
a Workshop on Science 



eachi nq 



and the Development of 
and XU faculty. 



Reasoning for high school 



Dr. Charles Picketts, Chairman of the Department of 
Chemistry and Physics at Mississippi Valley State 
University, served as an outside consultant to evaluate 
the content of Pnysics 201 and discuss what should be 
in Physics. He spent two days on campus in this en- 
deavor and submitted the formal report in Appen.Jix X. 

An examination comparable to that administered in !9^7 
was given as the final in Physics 202. 

All members of the Physics Department (Harold Vincent, 
Juliette loup, Agustin Guitart, and Douglas Verrette) 
met as a croup in a two-day workshop for the ccnclusior: 
of in-depth consideration of the comments of fa.jlty 
from other departments concerning Physics 201 materials 
and addit^'onal refinement. 



May, 1978 



:-ay, 1978 



Dr. Vincent assisted Mr. Jones, Ms. Hunter, and Dr. 
Carmichael in cc 'ducting a Workshop on Science Teaching 
and the Development of Reasoning for high school 
cience and mathematics teachers with emphasis on those 
who would be teaching in Project SOAR in 1978. 

Final revisions were made on Physics 201 and 2C1L 
materials and they were prepared for use in summer 
school . 



Summer, 1978 
Summer, 1978 



Dr. Vincent taught the General Physics sequence using 
the materials which he had developed the previous year. 

Dr. Vincent provided supervision to Ms. Helen Kerley 
(Carver Senior High) and Dr. Robert Perry (a self- 
employed physicist) as they conducted the Physics 
portion of Project SOAR. The five Piagetian -basad 
learning cycles Dr. Vincent had developed previously 
were used in the program. Considerable emphasis was 
placed on additional experimentation so as to determirie 
future use in regular entry-level courses. 
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Fall, 1978 Dr. Vincent was one of three persons (with Carmichael 

and Hunter) who presented a paper discussing Pro.lect 
SOAR at the NSTA meeting in New Orleans. 

Fal 1, 1978 Physics 201 and 201L materials were revised on the basis 

of feed-back from the field- test conducted during the 
summer of 1978. 

Fall, 1978 Some parts of the Physics 201 and 201 L m^^.terials were 

used in the first half of General Physics as a mearis of 
field-testing the newly revised materials. 

Spring, 1979 With the opening cf the APLC, Physics established a 

tutorial service for the first time and moved into its 
space in the facility. CAUSE provided funds to purchase 
a w1d3 variety of AV materials for use there. 

Spring, 1979 Dr. Vincent attended the workshop to familiarize faculty 

with the Tektronix and Apple computer termi nals' which 
was sponsored by the CAUSE Conrnittee. 

Spring, 1979 Dr. Vincent attended the three-hour, CAUSE-sponsored 

workshop by Dr. Arthur Whimbey which was devoted to 
a consideration of methods of teaching to develop prcblem- 
SGiving skills with emphcsis on those needed to perform 
well on standardized exams. 

Soring, 1979 Dr. Vincent directed the "How I Do It Workshop" for 

science and mathematics faculty from local high schools 
(and XU). 

Soring, 1979 Zr. Jack Lochhead, Director of the Cognitive Development 

Project dnd member cf the Department of Physics at the 
University of Massachusetts— Amherst, served as a con- 
sultant for two days. He spent considerable time both 
discussing- the content of Physics 201-202 and ways of 
improving performance in then (see Appendix XI for report) 

Spri-g, 1979 Materials for Physics 202 and 202L were developed by 
Dr. Vincent with repeated input from other memDers of 
the Physics Department. 

Spring, 1979 Final examinations similar to those used in previous 
years were administered to students completirg the 
Physics sequence. 

Soring, 1979 Dr. Vincent, Dr. Verrette, and Dr. Guitart met in a 

two-day workshop to complete the year-long process of 
evaluating and modifying materials for the General 
Physics sequence. 

'o^inc, 1979 At the request of a number of departments. Physics 

agreed to reduce the credit hours for Physics 201 anc 
202 from four credit hOL-s each to three credit hours 
each. 
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Dr. Vincent supervised Ms. Helen Kerley (Carver Senior 
High) and Mr. Oliver Vital (0. Perry Walker Senior High) 
as they conducted the Physics portion of Project SOAR, 
the summer program for pre-freshmen interested in the 
sciences. 

Dr, Vincent taught Physics 201, 201L. 202, 202L using 
materials which had been developed the past two years 
with CAUSE funds. 

Further refinement of materials were effected on the basis 
of the field-test during summer school and materials 
were'^prepared for use by all students in both Physics 
20 and 202 in 1979-80. 

Dr. Vincent discussed Project SOAR (along with Ms. 
Hunter) at the Science Instruction Seminar sponsored by 
the Southern Regional Education Board in New Orleans. 
See Appendix XVII for a copy of the program. 

Plans for tha continining to use CAUSE-devel oped Physics 
materials were completed. Details are in Appendix aaIIi. 

.Dr. Vincent discussed Project SOAR at the Science In- 
struction Seminar sponsored by the Southern Regional 
Education Board in Durham, North Carolina. 

Dr. Vincent discussed Project SOAR (along with Ms. 
Hunter and Mr. Jones) at the National Conference on 
Reasoning, Piaget and Higher Education in Denver, 
Colorado. 

Dr. Vincent wrote a proposal for the dissem.i nation of 
information about XU's activities re making science more 
accessible to the educationally-disadvantaqed to local 
junior and senior high teachers. The project was sub- 
mitted to the NSF under IDSE. It was funded in the fall 
of 19S0. 

Dr. Vincent refined and duplicated materials in preparation 
for use in the summer and fall of 1980. 

Dr. Vincent taught Physics 201 and 202 using CAUSE- 
de^^eloped materials. 

Oriented Dr. /^kundi Murty, new Physics faculty member, 
in the use of CAUSE-devel oped materials. 

Dr. Vincent directed the IDSE Grant with CAUSE Committee 
members assuming a supoortative role as an IDSE Advisory 
Committee. Dr. "Vincent initiated a newsletter for local 
junior and senior high science teachers which monthly 
disseminates information as well as organized (or helped 
do so) workshoDS for local Biol coy and Chemistry teachers. 



IV. Evaluation 

From its inception, formative evaluation during the development and field- 
testing of materials, summative evaluation at the end of the grant period, and 
on-going evaluation after the grant expires were integral components of XU's 
CAUSE Project, Although closely related in many areas, the three are discussed 
separately in this document for sake of clarity, 

To^'uncutivz EvatuaZion : 

Formative evaluation of the CAUSE Project at Xavier y^as a cqnstant 
process coordinated by the regular weekly meetings of the CAUSE Committee, It 
consisted of three, sometimes overlapping, phases: evaluation by other 
faculty within a given department, evalua-.ion by faculty from other science de- 
partments at Xavier, and evaluation by at least one outside consultant per 
departnient per year. Each is described briefly below: 

1. Formative Evaluation within a given department : Since XU is a smal'* 
institution offering a limited number of upper-level courses, it is likely that 
most faculty in a given department will ter :n some part of the entry-level 
sequence during an academic year. Therefore, long-term acceptance of a "depart- 
mental" course necessarily requires that the entire deparlinent, not just the 
CAUSE representatives, be involved in the curriculum development undertaken, ^For 
this reason, great effort was expended in systefnatical ly seeking input from all 
members of each department as the project progressed. The effort to develop 
a truiv departmental course was very successful. The materials c_/elcped 
are now used, willingly, by all faculty '''^ ^^^^ department when teaching the 
pertinent courses. The basic procedure by which this was accomplished follows. 

Before beginning development- -Al 1 four departments had had considerable 
opportunity to discuss plans for development before the proposal was submitted 
and during the time-lag while waiting to hear NSF's reaction to it. Upon re- 
ceiving notification of the grant award, each department scheduled further meet- 
ings for all faculty to re-examine past decisions. In both Biology and Mathematics 
these meetings extended over a considerable period of time and, ultimately, re- 
sulted in drastic changes in both the content and approach taken in entry-level 
courses in the tevo departments. 

During development- -During development there was constant consider- 
ation of sp€:ific items at departmental meetings, especially in Biology and^ 
Mathematics where a relatively large group of faculty (approximately eight in 
each) were making their first attempt to reach a concensus as to what to exclude 
-r^-^om "h^ -^.ew departmental courses, (They had long since recognizee that it 
would be imp-ssible to teach everything that all of them had originally thought 
should be in the entry-level courses,) 

After development, evaluation by other faculty at XU, and evaluation 
by cutside consul tants — At ter development, materials were evaluated by faculty 
->om other departments and by outside consultants. Subsequently, an average of 
75% of the faculty of the four departments met (by department) each year^fcr 
two davs immediately following soring finals to further refine the materials. 
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Continuing formaiive evaluation wirnin a department —All four ce- 
oartments now conduct regular meetings each semester for those faculty teaching 
in the entry-level courses for the purpose of coordinating activities and con- 
sidering further joint improvements. Completion of the specifications for the 
ccmrr.on finals during the last year of the grant will contribute significantly 
to the department's ability to perform year by year comparisons. 

Revision of rraterials on a continuing basis after each step— After 
each step of the formative evaluation, time v.as taken tc make modification and/or 
refinements suggested. As a result, the materials now in use truly represent 
a "depart :ntal" effort rather than merely the view of one or two faculty who 
did the actual work. This effort^ while very time consuming, was well worthwhile 
since the materials now developed are used willingly by all faculty within the 
four departments with no reservations. 

2. Formative Eval u ation by Other XU Mathematics and Science Faculty : 
Most science majors at XavTer must take a number of courses in science departments 
other than that in which they are majoring. Therefore, it is very important that 
members from other departments also have input in curriculum development in service 
courses, especially at the er try-level. The regular weekly meetings of the CAUSE 
Cormiittee served as a major sc:rce of formative evaluation from other departments 
on a continuing basis as the curriculum development was implemented. In addition, 
in order to obtain even broader input, in the spring of .1978 approximately 70% 

of the faculty from the Division of \^atural Sciences and^College of Pharmacy 
(more than 30 total) attended a three-hour workshop (on Friday afternoon yetli:) 
and systematically evaluated aV[ course objectives for the four entry-level 
sequences. Subsequently, a number of individuals voluntarily met with the 
various deoartments for more extensive discussions. This activity not only proved 
to be extremely valuable in terms of gaining a better perspective of what other- 
departments expected from the entry-level courses in one's own area, but also 
opened tne door for continued cprnnunication. It is now much more common to 
have inter-departmental communication about content and teaching techniques than 
previously. The success of the first such workshop led to a repeat perff^rmance 
in the -^all of 19 79 after refinen^nt and modi fi cation had been made on the basis 
of previous evaluation. This workshop, like the first, was very successful. 

3. Formative Evaluation by Outside Consultants : In order to ensure that 
course modification did no^ "rsult in course content which deviated significantly 
^rcm that exoected in simil courses elsewhere, both years each department sought 
an outside consultant who spent tvo days at XU reviewing and evaluating the 
course materials, and in some cas?? , delivery system. The outside consultants 
were : 

1578-79 



Dr. John Ruffin 
3iology Department 
North Carolina Central 
. University, Durham 



1977-7S 

Dr. John Ruffin 
3iO:Ocy Department 
Nortr: Carolina Centra' 
Uni versi ty , Durhar 
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Chemistry 



Dr. Theodore Brown 



Dr. Arthur Whimbey 



Author of Chemistry: The 



chemistry text at XU 
Professor of Chemistry 
University of Illinois 
Urbana 



Central Science, the 



Author of Intelligence 
Can Be Taught & Problem - 
Solving and Comprehension: 
A Short Course in Analytic 
Reasoning 



Guest Lecturer, XU 



Ma'^nematics 



Dr. Solomon Garfunkel 
Associate Director, UriAP 
Mathematics Department 
University of Connecticutt 
Storrs 



Drt. Raymond Coughlin 
Author of Applied Calculus 
Mathematics Department 
Temple University 



Physics 



Dr. Charles A. Pickett 
Chairman, Department of 



Dr. Jack Lochhead 

Director, Cognitive Develop- 



Hississippi Valley State 



Chemistry & Physics 



University, Itta Bena 



ment Project 
Department of Physics 
University of Massachusetts 



Amherst 



Their official reports are contained in Appendices lY-XI. 



In addition, at the end of the three-year grant period. Dr. Bobby Iroy, 
Chairman the Department Science Education at the University of Southern 
Mississippi, evaluated the entire project. His report is included m Appendix aViIi. 
His report concludes with the following statement... 

"Progress toward meeting these objectives has been excellent, and where 
objectives are not yet fully ''addressed, significant mechanisms have been established 
that will result in aavancement toward meeting them. In short the CAUSE projecu 
has been successful . " 
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Suimativz EvaZiLCutLcn'- 



The ultimate success of the project must be judged on how well it achieves 
the stated objectives of decreasing attrition from and improving performance 
in entry-level courses for science majors at Xavier. The following sections 
of this report indicates that all four of the departments had success in 
obtaining these goals. The overall success of the program is substantiated 
by the report submitted by Dr. Bobby Irby, Chainnan of the Department of Science 
Education at the University of Southern Mississippi after visiting XU as the 
final, overall evaluator. His report is contained in Appendix XVIII. 
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Biology 



All majors in Biology, Psychology, Medical Technolog)', Pre-Pharmacy , and 
Premedicine/predentistry are required to take a year-long entry-level Biology 
course for science majors. There is no prerequisites for enrollment and no 
placement exams are given. All departments, however, require that their students 
make a grade of "C" or better in the course. 

The Biology Department made particularly significant progress in improving 
the course under the CAUSE Grant. In departmental -wide discussions at the be- 
ginning of the project, the decision was reached to change entry-level Biology_^ 
from a semester of General Biology and a semester of Zoolcgy to year of General 
Biology. Following this decision, materials for the new first semester lecture 
and laboratory courses. Biology 123 and 123L, were developed in 1977-78 and 
field-tested in 1978-79. Those for the second semester. Biology 124, were 
developed and field-tested in 1978-79. (In order to avoid confusion, the new 
course have new nunters. The old ones had been Biology 113 and 114.) 
The development and use of CAUSE-funded materials has made itpossible for the 
Biology Department to make good progress toward reducing attrition and out- 
standing progress in increasing performance as outlined below. 

1. Success in Reducing Attrition (Increasing Attn ti on) —Biology 

For all practical purposes a science major who makes lower than a "C" 
in any science or mathematics course is unlikely to be able to obtain his or her 
career objectives. In addition, rxist departments at XU who require science-major 
entry-level Biology require that the student obtain a "C" in order to use the 
credit for Graduation. It therefore appears that the pe-centage of students who 
complete the entry-level courses with a "C" or better is a suitable measure or 
retention in the sequence (and in science majors at XU) . It should be noted 
that entrv-level Biology is only one of the four sequences moaified via CAUSh 
which does not have a prerequisite for entering it and it is therefore unlikely 
that retention in tiiis sequence will ever reach that hoped for in the other 
entrv-level courses. (Both Precal cul^Js/Celcu ■ u? I and General Chemistry re- 
quire that a student pass all cr some oa'^r. of the University's Matnematics 
Placement Examination or c:-rr!C:ete a developmental Mathematics course before en- 
rolling in those sequences. Physics require?, that students complete Precalculus 
with a "C" or better before enrolling in entry-level p!iy^-:rs.) The following 
table contains pertinent data ^'or the entry- ievii Biolccv :.>r ience for the 
past three years. 



Siology 123 

(iT^ Tb) 
Number Number 



Number 

Entering Pass w/"C" Entering 



Biology 124 



Td) 
Number 
Pass w/"C" 



Through-put 
{% pass in yr 

^ X 100% 



Fall, 1977 
(pre-CAUSE) 


182* 

(100^) 


116* 

(64%)^ ^ 






Spring, 1978 
(pre-CAUSE) 


68* 
(100%) 


19* 

\ u O/o j 


119** 

\, finn^i 

^ ^ 1 \J\J fO j 


89** — 

(75%) 


49% 


Fall, 1978 
(CAUSE) 


162 
. (100%) 


81 ^ 
(50%) 


\27** 

(100%) 


24** — 

(89%) 


35% 


Spring, 1979 
(CAUSE) 


84 

( iOO?o) 


43 . 
(51%) 


\ 99 
^■-^ (100%) 


88 — 

(88%) 


54% 


Fall, 1979 
(CAUSE) 


185 

(100%) 


109^ 

(59%r 


45 

(100%) 


41 — 
(90%) 


48% 


Spring, 1980 
(CAUSE) 


79 

(100%) 


41 
(52%) 


^108 
(100%) 


87 — 

(81%) 


47% 


*Biology 113 






■ocy 114 







Frjm the data above, it is obvious that there has been significant pro- 
gress toward increasing retention in (reducing attrition from) entry-level 
Biology courses for science majors. Speci fi c observati ons which are noteworthy 
are: 

1. The percentage of students completing the "off-semester" course 
in Biology 123 (i.e., in the spring rather than in the fall) has 
increased dramatical ly--from approximately 25% to above 50% after 
implementation of CAUSE. This is particularly significant because 
off -semester sections have higher percentages of students with 
known academic deficiencies upon entering the University and 
corresDOndingly lower probablility of completing a degree program 
in the sciences. The course modification undertaken via CAUSE 

is particularly noteworthy, therefore, to the educationally- 
d'»sadvantaged, the exact group for whom the development was 
aimed. 

2. The percentage of students completing both sequences (i.e. 
"through-put") for the off-semester sequence has increased 
to the point where it is comparable to that for the sequence 
which begins in the fall. Again, the CAUSE materials were 
obviously successful since the less well prepared students were 
rhose who benefited. 

In summary, the attempt to reduce attrition (increase retention) in the 
entry-level Biology sequence for science majors is successful since it is in- 
creasing the number of students (in off -semester courses) successfully completing 
the sequence. 
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2. Success in Increasing Level of Perfonnance-'BioTogy 



Ir. the spring of 1978 and again at the same time in 1979 and 1980, 
a randomly-selected sam.ple of students completiing the entry-level Biology courses 
were administered the CLEP General Biology Examination under similar circumstances- 
in laboratory for a few extra points on such short notice that no preparation 
was possible. The resulting data is presented below: 



1977- 78 
(pre-CAUSE) 

1978- 79 
(CAUSE) 

1979- 80 
(CAUSE) 



Number 



39 



29 



31 



Average 
Score 

29,0 



47,6 



Standard 
Devi ati on 

3,91 



7,52 



45,3 



5,87 



Range 



32-46 



36-64 



34-63 



Approximate 
o-ile for Average 

15th 



42nd 



36 th 



This data indicates outstanding success 
Specific comments of note are: 



in increasing level of performance! 



1, The average in both 1978-79 and 1979-80 is as high as (or higher 
than) the highest score in 1977-78 (pre-CAUSE), 

2. The percentile rank of the average score has more than doubled 
what it was prior to implementation of CAUSE, (Alternately, 
the percentile rank has increased by more than 20 percentile 
points after CAUSE as compared to before J 

In summary. Biology has made phenomenal progress in increasing level of 
performance in addition to thi reduction in attrtion discussed in the previous 
secti on. 



EKLC 



Chemistry 



The content of General Chemistry at' Xavier has been determined by the 
entire department (rather than indi viduaT^facul ty teaching various sections) 
via clearly prescribed content objectives Cand finals) for a number of years. 
Therefore, the Chemistry Department needed Tess time to consider course content 
and to develop/modify materials than did the 'other departments • This, in turn, 
made it possible to devote more time to refining the existing delivery system. 
The result is descnberf n'n "Cognitive Skills Oriented PSI in General Chemistry," 
Journal of • Developmental And Re m edial Education ,\Vo1 . 3, pages 4-6 (Winter, 1979), 
A copy of the latter is enclosed in Appendix XXIV\ The combination of extensive 
previous experience in similar activities and an inordinate amount of work 
during the summer of 1977, yielded sufficient progress in modification/development 
of new materials to actually begin using them (while^completing development 
one step ahead of need) in the fall of 1977—the first year of the CAUSE grant. 
While beginning the use of materials before completing: development is not 
recommended for those disposed to ulcers, doing so made it possible for the 
Chemistry Department to field-test and further refine materials twice during 
the first two years of the grant. This, in turn, made it possible to make 
significant progress both toward reducing attrition from and increasing per- 
formance in the General Chemistry sequence as detailed in the followina, 

1. Success in Reducing Attrition (Increasing Retention)— Chemistry 

For all practical purposes a science major who makes lower than a "C" 
in any science or mathematics course is unlikely to be able to obtain his or 
her career objectives. It therefore appears that the percentage of students 
who complete General Chemistry with a "C" or better is a suitable measure of 
the retention in the course. The following table contains pertinent information 
for the General Chemistry sequence at Xu for the past three years. 
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Chanistry 101 Chmistry 102 Through-put 

a— NumbG** b— Number c— Number d— Number {% pass in yr 
Entering Pass w/"C" Entering Pass w/"C" d/a x 100 % 



1976-77 
(pre-CAUSE) 


118 
(100%) 


71 

(60%) 


69 

(100%) 


53 ' 
(77%) 


45% 


1977-78 

(1st yr. CAUSE) 


133 

(100%) 


91 

(68%) 


86 

(100%) 


75 • 
(87%) 


56/j 


1978-79 

(2nd yr. CAUSE) 


156 

(100%) 


124 
(79%) 


105 

(100%) 


97 

(92%) 


52% 


1979-80 

(3rd yr. CAUSE) 


109* 

(100%) 


81** 
(74%) 


75 

(100%) 


61** 

(81%) 


56% 



*Enrc-l-mant was down becausa minimum criteria for passing Mathematics 
Pla'" sent Exam at XU, a prerequisite for General Chemistr>', was increased. 
A study in 1979-80 indicated that passing at the higher leve; made no 
m*»asur8able difference in performance or retention in General Cher.istry. 
Therefore, students with minor deficiencies in math may concurrently 
enroll in General Chemistry and a one-semester "fast" math review. Tnose 
with more serious deficiencies must complete review courses before en- 
rolling in Chemistry. 

**A study made in 1978-79 indicated that the refinement of the General 
Chemistry delivery system had eliminated the need for the "DC = Deferred 
Credit" Grade which allowed students to take more than one semester 
to complete a course if necessary. Therefore, the grade was dropped 
beginning in 1979-80. 

From the data above, it is obvious that the attempt to reduce attrition 
in General Chanistry (to increase retention) was successful. A summary of 
the data is given in the following: 

1. The percentage of students completi.ig Chemistry 101 rose from 
60% in 1976-77 (before CAUSE) to an average of 74% after CAUSE- 
devel opment. 

2. The percentage of individuals completing Chemistry 102 rose 

from 77% before CAUSE to an average of 81% after CAUSE development. 

3. ~':e "through-put", the percentaae of students who finish both 
semesters of General Chemistry (a statistic thought to be a good 
estimate of the percentage whOrranain in the sciences sines 
General Chemistry is required for almost all science majors at 
XU) rose fram 45% in 1976-77 (before CAUSE) to an average of 58% 
after CAlGE modification/development. 

The refinement of the delivery system used in General Chemistry 
made it unnecessary to retain the "DC = Deferred Credit" Grade which 
had been used from 1972 to 1979 as a mechanism for allowing 
poorly prepared students to take more than one semester to complete 
a given General Chemistry course. 
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In summary, the attempt to reduce attrition (increase retention) in General 
Chemistry was an outstanding sucess. Not only did the percentage of students 
completing the cou^e with a '=C" or better increase for both semester but the 
refinement completed under CAUSE made It possible to. eliminate the '^Deferred 
Credit" grade. Further, the increases in retention occurred at the same time 
that increases in level of performance were occurring. The General Chemistry 
sequence at XU, as described in Appendices XXIV and XXV, is a- good example of 
the way in which the University implements "Standards with Sympathy" --coupling 
high academic expectations with mechanisms which allow the educati onal ly- 
disadvantaged students to succeed. 



2. Success in Increasing Level of Performances-Chemistry 



For a nuntier of years, students completing Chemistry 101 have taken 
an examination whose content and format is very strictly specified by the 
Chemistry Department as a whole. In addition, students completing Chemistry 102 
have been required to take various versions of the American Chemical Society's 
Cooperative Examination in General Chemistry as a final since 1974, his makes, 
comparison of performance from year to year in the two courses relatively 
reliable. In making such comparisons, however, it should be remembered that 
one of the features of the modified PSI courses at Xavier is the opportunity \ 
for students to repeat finals ^'^ther versions— net the same test) as a means of 
promoting learning to take standardized exams. The following data surmiarizes 
the success of XU=s CAUSE Grant with respect to increasing level of performance 
in General Chemistry. 

Chemistry iPl Cheinistry'102 

Number Mean* Std. , Number Mean* Std, %-ile of 
Dev. Dev. Mean 

1975-77 76 129 25 58 * 141 37 5l5t 

(pre-CAUSE) 

1977- 78 in ^27 29 84 143 40 52nd 
(1st yr. CAUSE) 

1978- 79 135 137 25 97 146 29 55th 
(2nd yr. CAUSE) 

1979- SC 99 135 27 59 148 32 57th 
(3rd yr. CAUSE) 

*For highest grade on "the repeatable final. 

The data above indicate that the program was successful in terns of 
increasing performance in General Chemistry as follows: 

1. Performance in Chemistry 101 increased slightly over the time 
peribd even as percentage of students who completed the courses 
increased (see the previous section). 

2. Performance in Chemistry 101 also increased as percentage of 
students who completed the course increased. 

In summary, the CAUSE Grant resulted in both reduccion of attrition from and 
increase in level of performance in General Chemistry. 
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Mathematics 



All students entering Xavier are required to take a locally-prcduced 
Mathematics Placemerit Examination which determines whether the student must 
complete a developmental, non-degree credit Mathematics course (Math 0980) before 
enrolling in regular college courses. The CAUSE Grant focuses on improvement 
of the two college-credit Mathematics courses taken by most science majors after 
passing either the Placement Exam or the developmental course. They are Precalculus 
and Calculus I. The first of these courses is a combination of elements from 
Algebra and Trigonometry. The second is both a terminal course for rest science 
majors and the first semester of a three-semester sequence for a much smaller 
number. Development of these courses under CAUSE has been accompanied (as it 
must be) with corresponding, development (from other sources') of both the^develop- 
mental courses and the remaining two courses in the Calculus senuence. ihe 
Mathematics Department has made significant progress in both >du:ing attrition 
(increasing retention) and increasing level of performe-nce as is detailed below, 

1. Success in Reducing Attrition (Increasing Retenticn)--Mathemat ics 

It is unlikely that a science or mathematics major who mak-^ lower than 
a "C" in a science or mathematics course will successfully obtain a ^areer in one 
of these areas. For that reason, it appears that t'e percentage of students who 
complete entry-level courses with a "C" or better ... a suitable measure of the 
retention in the courses. The following table contains statistics for the 
Precalculus and Calculus I sequence at Xavier ^ the past three years. It should 
be noted that the CAUSE materials for Precalculus were implemented d-jring 
1978-79. and those for Calculus I ware implemented during 1979-80. The table is 
arranged to facilitate comparing tie statistics from one fall semester against 
another, and likewise for tn6: spring and summer semesters, since in this way we 
are comparing more homogeneous groups of students. 



Mathematics 1030 





(PRE-CAUSE) 






(CAUSE 1030) 






(CAUSE 103C i ic-c; 


Term 


Year 


Number 
Entering 


Number (%) 
Pass w"'C' 


Year 


Number 
Entering 


Number (%) 
Pass w/"C" 


Year Entering "ass 'w/ 'C" 


Fan 


'77 


155 


55 


(35%) 


'78 


215 


97 


(45%) 


■79 18i :C3 [S7%) 


Spring 


'73 


122 


50 


(41%) 


'79 


134 


51 


(38%) 


! '80 155 ■■: ;-7-:-.; 

i 


Summer 


'78 


33 


5 


(18%) 


•79 


31 


■■ 7 


''55-^ 


1 
I 

1 


Mathematics 1040 


Fall 


'77 


71 


24 


■ 4%) 


'78 


90 


45 ( 


50%) 




Spring 


•73 


107 


50 


(47%) 


'79 


117 


73 


(52%) 


; ' 80 -33 '51v; 


Summer 


'78 


43 


32 


(74%) 


'79 


44 


28 


(5^%) 


i '80 ^7 23 :£C-:; 
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-rem the data on the prececing page, it seerris tiiat some crogress has beer 
zace ir; reducing the attrition rate in the Precal cu 1 us col'^^c dui^inc zne zr\ 
•^ear soan; for example, the percentage coiTipleting th^ coii'rsa y'zh a ' C" better" 
nas increased from 36% in the fall of 1277 to S7% in the fa'" of :97-. Since 
the present three class meetings per \ eek in Precalculus does net provide suf.'i- 
cienr. ooportunity for most students to absorb all the algebra ^nd tr^i g^nometry 
neec.:; /or Calculus, v:e expect more improvement in retentic; wren gain accrrve.". 
to mrke Precalculus a four semester-hOLr c^u^se. 

T;^e increased attrition frcm Calculus I during 1979-80 see.T.s to be the ^esuit 
of the u. iform standards imposed by the m^.^Lles an? commc;-; jxams. ihese have 
led to a.", increase ;r content over Wf:at many instructors previously included i:' 
tneir Calculus I course and to an incr^ease in expe^trd star'-'ards of student 
achievement by other faculty members, We believe that tne attrition rate will 
decline cnco all ."^ be^s of the faculty have the oppo:'tuni ty tc necome accustomed 
to the new materia... 
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ErrollTient in envr^y-level Physics for !t:cSv science majors (Phys"cs 2Q1 
anc 2CZ) is lower than in tns entry-levei courses for the oiher uhree aepartments . 
Therefore, fewer faculty are involved in teaching the sequence and there are 
correspondingly fewer problems in coordinating activities associated with rne 
course than there are 'in Biology, Chemistry, and Mathematics where a sizeable 
:^raction of the faculty are teaching some part of the introductory courses in 
a given semester. However, course improvement via CAUSE was desirable because 
many students who enroll in the course, even though better prepared than those 
entering the other entry-level courses, still have significant deficiencies-- 
especialiy in problem-solving ability. Materials for Physics 201 were developed 
in 1977-78 and were field-tested in the summer of 1978. These m^aterials and some 
part of those for Physics 202 were used in academic 1978-79 as modification and 
further developed was effected. The full ccr.ponent of CAUSE materials in Physics 
••ere use: for the first time in the summer of 1979. jn the spring of 1979 the 
decision was made to reduce the number of credit hours in Physics 201-202 from 
eight to six. Therefore, additional modification was undertaken during the 
summer of 1979 and during 1979-^3 in order to accomiOdate this change without 
significantly lowering the quality of the course. Data gather before, during and 
after the extensive changes which have taken place indicate that the Physics 
Department has made significant progress both toward reducing attrition from 
Physics 201-202 and toward increasing level of perfonnance in the courses. The 
details are oresented in the following sections. 

1. Success in Reducing Attrition (Increasing Retenti on )--Physi cs 

In considering retention in Physics 201 ano 202, it is assumed "chat 
a grade less than a "C" in the course is unlikely to indicate progress toward 
a degree in a science major. Tnerefore, the percentage of students who complete 
tne two courses with a "C" or better seems to be a suitable measure of retention 
for the two. This is the same measure used by the other three departments under- 
taking course improvement under CAUSE. The follawing table contains pertinent 
retention data for Physics 201 and 202 for the past two years. 
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Physics 20; Physics 202 Through-put 

{% pass in yr) 





Number 
Enterinc 


Number 
Pass w/"C" 


Nur^oer 
' Enterinc 


Number 
Pass w/"C" 




SuiTtner. 19/7 
(pre-CAUSE; 


25 

^ i U'J-o/ 


/A 

CO 

(92%) 


24 

(100%) 


i 


2- 

:0G%) 




1977-78 

(pr-CAUSE) 




30 


(100%) 


\ 


27 

60%) 




Sun~;er, 1978 
(CAoSE 201 only) 


23 

(100%) 


1 0 

1 V 

O C/ \ 


L 1 
(100%) 


V 


12 

57%) 




1973-79 
(.pari:-CAU::)Cy 


59 

[ 1 C'o%i 


41 


53 

( 1 00«J 


/ 

V 


46 

73%) 


78% 


Sunnier, 1979 
(total CAUSE) 


43 

(100%) 


26 

(60%) 


28 
(100%) 


( 

\ 


16 
57%) 




1979-80 
(total CAUSE) 


93 




80 
(100%) 


( 


68 
75%) 


73% 


Summer, 1980 
(total CAUSE) 


52 

(100%) 


33 

(64%) 


35 
(100%) 


( 


27 

77%) 





The general hectic pace of summer school and the variation in quality^of 
student who chooses to enroll then makes it impossible to place any faith in 
observations concerning retention based on comparison of summer school grades. 
This data is included in the table only to emphasize that materials for both 
semesters have been developed and field-tested during the grant period. However, 
the data for academic years indicates the Physics component of XU's CAUSE 

grant has been successful in reducing attrition as intendeds 

1^ 7^e percentage of persons completing Physics 201 has increased 
from 59% before CAUSE development (1977-78) to an average of 
67% since that development. 

2. The percentage of oersons completing Physics 202 with a "C" or 
better has -creased from 60% in 1977-78 (pre-CAUSE) to an average 
of 74% in 1978-79 and 1979-^ (post-CAUSE) . 

3. The 'through-put" in Physics 201-202 in one year has increased from 53% 
before CAUSE to an average of 75.5% after CAUSE. 

In summary, the Physics Department was extremely successful in reducing 
attrition from entry-level courses as a result of the CAUSE Grant. Further, 
-^nis is particularly impressive since there was a 25% decrease in lecture hours 
per week' (from eiaht to' six) from 1978-79 to 1979-80. It is obvious tha'u the 
CAUSE-develooment^was one of the major factors which made it possible to ma<e 
such a reduction without increasing attrition appreciably. 
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Success in Tncreasinq Level of Performance— Physi cs 



Neither ETS (via CLEP; nor z'-.s ;-arican Physical Society provide a 
-oHecp- level standardized exam for a non-Calculus based, year-long Physics 
course' Further, efforts to find a national ly-nonned exam from other sources 
were unsuccessful. Therefore, it was not possible for Physics to ootain direci 
incut conceminc level of performance of its students as compared .0 the nationa, 
average. However, the department did develop specifications for finals for both 
Physics 201 and 202 and collected perfonnance data on finals curing the grant 
period. This data is presented below. 







Physics 201 




?! 


'.ysics 202 






iNumoe 1 


i lecll Un 

Final 


Dev. 


Number 


Mean on 
Final 


Std. 
Dev. 


AY, 1977-78 
(pre- CAUSE) 


50 


61.8 


14.3 


4A 


50.9 • 


13.4 


Summer, 1973 
(CAUSE 201) 


28 


71.2 


15.5 


2C 


~3.0 


27.2 


AY, 1978-79 
(part-CA.USE 201) 


39 


52.4 


15.4 


53 


62.8 


18.3 


Su.i^er, 1979 
(CAUSE 201 & 202) 


43 


52.4 


14.3 


27 


64.0 


19.7 


AY, 1979-30 
(CAUSE) 


S2 


53 . 5 


14.S 


80 


55.2 


18.2 


Summer, 1930 


52 


53.2 


14.3 


34 


68.2 


19.1 



(CAUSE) 

Statistics for the summ.er sessions are included merely to indicate that 
Physics 201 and 202 materials were developed and used in those courses also, 
the sm-aller number of enrollees during the summer and the generally hectic _ 
pace of summer school d tends to give more variation than noted for the academic 
year. Therefore, only academic year data is used in the analys's. The comments 
whi-ch may be made are as follows: 

1 There was a significant increase in perfonnance on the Physics 202 
final after CAUSE-development as compared to before. 

2 Chanaina from an eight semester hour to a six semester hour course 
(in ^ad=mic 1979-80) die not result in lessening perfonnance on 
the finals in either Physics 201 or 202. Since the finals from 

aTl three years were developed from the same detailed specifications, 
they are known to be roughly comparable. Therefore, this ,ack of 
change is particularly important. 

In s^'mmary. Physics (like the other three departments) had good success in 
Doth reduc^g attrition from and increasing level of perfo-nnance in its entry-level 
courses as a result of XU's^CAUSE Grant. 
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One of the primary purposes of /.svier's CAUSE Project was to enhance the 
ability of the four departments to access performance of students from year to 
year in an objective manner and to provide guidance to inexperience faculty as 
they attempt to improve teaching techniques. This effort to improve methods 
of on-going evalution included a) identifying standardized exams which permit 
some measure of level of performance locally against that nationally and b) 
developing detailed specifications for locally-produced, common finals fc-- 
each of the entry-level courses. 

All departments have been successful in the attempt to improve their 
ability to evaluate both students and faculty involved in entry-level courses. _^ 
First, Biology, Chemistry, and Mathematics (for Precal cuius) identified nationa, 
exams for the entry-level courses in their respective fields and administered 
those exams both before and after implementing the course improvement under CAUSE. 
Second, all four departments completed detailed "prescriptions" for common 
examinations for their respective entry-level courses. Third, all four de-_^ ^ 
partments have agreed to continue to use these exams in the future. A detai lec 
plan for the way in which CAUSE-implemented activities will be continued after 
the grant period is contained in Appendices XX-XXFI. 

In summary, the CAUSE Grant to Xavier was successful in terms of its 
enhancing the four departments' ability to evaluate courses in the future. 
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V. Disseni nation 



In the past, those institutions most likely to possess expertise in treating 
the special problems of minority or educationally-disadvantaged students (for 
instance, the predominantly-black institutions such as Xavier) have been least 
likely to develop mechanisms for disseminating that information. Since^this both 
inhibits development through sharing experiences and prevents such institutions 
from gaining the recognition they deserve, Xavier's science faculty actively 
sought to share their experiences re CAUSE and related activities. The following 
is a summary of the dissemination efforts completed or planned by XU faculty. 

General During the Spring semester of 1978, 1979, and 1980 the 

CAUSE Committee (Carmichael, Hunter, Jones, and Vincent) 
sponsored a Workshop on Science Teaching and the Develop- 
ment of Reasoning for local high school teachers. The 
workshop focussed on Piaget's theory of intellectual 
development and its implications for science and mathe- 
matics teachers. Materials for the workshops were pur- 
chased from the Reasoning Laboratory at the Lawrence Hall 
of Science, University of California, Berkeley, 

Dr. Carmichael accepted an invitation to attend a con-^ 
ference for representatives from college-level, P-Jagetian- 
based programs held at the University of Nebraska— Li ncol n 
in the summer of 1978. The programs represented^ are 
discussed in a publication entitled Multidisciplinary 
Piagetian-Based Programs for College Freshmen wh i ch i s 
available from D^. Robert Fuller, Director, ADAPT, 
213 Ferguson Hall, University of Nebraska, Lincoln, NE 685SS. 

The CAUSE Committee sponsored a "Ho'// I do it Workshop" 
Tor high school mathematics and science faculty from 
New Orleans in the Spring of 1979. 37 high school 
teachers and 14 XU faculty attendfrd. 

The CAUSE Conmittee sponsored a "hands-on" introduction 
to the graphic terminals purchased via CAUSE (Tektronix 
and APPLE II) for XU science and .nathematics faculty 
in the Spring of 1979. 

The CAUSE Committee sponsored a workshop by Dr, Arthur 
Whimbey, author of Intelligence Can be Taught (Innovative 
Sciences) and Problem-Solving a nd Comprehension: A Short 
Course in Analytical Reasoning T^y^anklin Institute Press) 
in the Spring of 1979. The workshop was designed to 
generate interest in the use of Dr. Whimbey's "Cognitive 
Therapy" as a means of improving student performance on 
standardized exams. 
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The CAUSE Committee submitted a document di? ..ssing Project 
SOAR to The American Siology Teacher . It was published in 
March of 1980 (Vol. 42, No. 3, pages 159-1 73). A photocopy 
is included Appendix XVI. 

The CAUSE Co-riittee submitted an article discussing the 
use of Whimbey's "cognitive therapy" as a means of ir- 
prcvina scores on standardized exams to The Journal of 
Reading . It was published in October of 1980 (Vol. 24, 
Mo. 1, pages 5-10). A copy is enclosed as Appendix XVII. 

The CAUSE Committee submitted an article discussing the 
"bridge nature" of SOAR (bet\veen high school and college) 
to the Louisiana Journal of Science . The article has been 
accepted for publication early in 1981 . 

The CAUSE Committee provided assistance to the Southern 
Regional Education Soard as that organization sponsored 
Science Instructional Semina?*s in New Orleans and 
Durham, NC, in 1979-80. Dr. Vincent, r^s. Hunter, and Sr. 
Grace Mary Flickinger made presentations at both Seminars. 

Dr. Jones, Dr, Vincent, and Ms. Hunter made presentations 
re XU's Piagetian-based activities at a conference on 
"Reasoning, Pi aget, and Higher Education^' at Dsnver 
in the Spring of 1980. 

The CAUSE Con^ittee assis-ted Dr. Vincent prepare a proposal 
to IDSE (NSF) to disseminate information about new ideas 
for mathematics and science instruction to local junior and 
senior high school teachers. The project was funded be- 
ginning in the fall of 19S) and is proceeding exceptionally' 
wel 1 . 

P!s. Hunter and Dr. Carmichael discussed the implications 
of Piaget^s theory of intellectual development for 
science teachers at the National Science Teachers' 
Associate 0:1 ''Meeting in New Orleans in the fall of 1978. 

Dr. Cari^^id;a*^l was one of six speakers invited by the 
National Science Foundation to speak at a CAUSE Information 
E^^change SerTinar at North Carolina State University 

in August of 197o. 

XU's CAUSE Frcject was featured in the last issue of 
the AsHCCiation cf American Colleges' Forum for Liberal 
Education in January of 1980. 



"^orty -three -j^.tsovs have requested information about 

XU's CAUSE Project and one, Fayettevil le State University 

(North Caro-ina) will be using the CAUSE-developed General 

Cherniitry Laocratory materials in the spring of 1981. 

See Appendix XXX for a list of those asking for information. 



Ms. Huntsr ciscussed XU's CAUSE Project _^az the NSiA 
meeting in Atlanta in the Spring of i97S. 

^r. 3rac£ Mary -licki near discussed the Biology portion 
of'xu's cause" Grant at'a meeting of the National Association 
of Biology Teachers in New Orleans in the fall of 1979. 

Ms. Hunter discussed F:-oject SOAR, XU's multi disciplinary 
summer proaram at the National Association of Biology 
Teachers meeting in Nev' Orleans in the fall of 19/9. 

Ms. Hunter presented a paper entitled "Mitosis and Meiosis 
^ith Knives, Forks, and Spoons" at the National Association 
of Biology Teachers in New Orleans in the fall oi iy/9. 

Sr. Grace Mary Flickingar discussed XU's CAUSE Project, 
and particularly the Alternate Pathways Learning Center, _ 
at the International Congress on Individualized Instruction 
in Athens, Georgia, in the fall of 1979. 

Ms. Hunter and Sr. Grace Mary Flickinger made presentations 
at'an IDSE-sponsored workshop for local Biology teachers 
at Xavier in the fall of 1980. 



Chemistry Dr. Carmichael attended the Networks National Conference 

in San Francisco as an invited speaker to discuss XU's 
CAUSE-related activities re "Sympathy versus Standards in 
the Sciences: Overcoming Student Deficiencies" in the 
fall of 1S78. 

Dr. Mary Ann Ryan made a presentation as an invited speaker 
at an NSF-sponsored conference for institutions whidi had 
had MISIP Grants to discuss XU's General Chemistry sequence 
in Washington in the spring of 1979. 

All article describing XU's CAUSE-developed General ^ : 
Chemistry course was published in the Journal of Develop-, 
mental and Remedial Education in the Winter, 1979, issue. 
A copy is enclosed in Appendix XXIV. 

An article describing XU's Pi ageti an-based (and CAUSE- 
developed) General Chemistry Laboratory program'was 
subm-itted for publication to the Journal of Chemical 
Education . It ?.opeared in September, 1980 ( Vo I . b/. 
No. 9, pages 642-645). See Appendix XX'J for a copy. 

Dr. Carmichael served as an invited speaker at a Networks 
Conference held in Washington, DC, in the fall of 1979. 
Both SOAR and the CAUSE-related activities at XU were 
discussed. 
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Mr, Donald Robinson made a presentation re XU's General 
Chemistry sequence and its special features for 
educationally-disadvantaged students at the National Meeting 
of the .American Chenical Society in Houston in the Spring 
of 1980. 

Dr. Cannichae' served as keynote speaker at a session on 
"Minorities and Women in Chemistry" at the 6th Biennial 
Conference on Chemical Education in Rochester- NY in 
June. Sr. Joanne Bauer and Ms. Barbara Wells made pre- 
sentations concerning XU's CAUSE-developed lecture and 
laboratory courses at tha'c same meeting in ISSO- 

Dr. Cannichael has been invited to speak at a number of 
upcoming events including a symposium for high school 
teachers sponsored by the Ouachita Valley (Northern 
Louisiana) Section of the American Chemical Society; the 
1981 SE Regiorsal Meeting of the Arierican Chemical Society • 
to be held in Lexington, Kentucky; the March meeting of the 
American Association for Higher Education ir^ Washington 
in March, 1981; and a special workshop for educators from 
California Universities and Colleges in February, 1981. 



Mathematics Sr, Rosemarie Kleinhaus, Dr. Sill Irlbeck, and Mr. Winston 
Brown discussed XU's CAUSE-developed mathematics materials 
at the American Mathematics Association of Two-Year Colleges' 
National Meeting in San Diego in the fall of 1979.^ 

Mr. Lester W. Jones discussed Project SOAR and the i^n- 
plications of Piaget*s theory. of intellectual development 
for mathematics teachers at the American Mathematics 
Association of Two-Year Colleges in San Diego in the fall 
of 1979. 

Mr. Jones served as a consultant for the developmental 
mathematics program at Touaaloo College, ^3, in May of 
1980. 

Dr. Anthony DuRapau made a presentation concerning XU's 
CAUSE-developed Mathematics courses at the 4th International 
Congress on Mathematical Education in San Francisco in August, 1980. 



Physics Dr. Vincent directed the "How I Do It Workshop" for 

local science and mathematics faculty (from high schools) 
in the spring of 1979. 

Dr. Vincent discussed the CAUSE-developed Physics materials 
at the Louisiana Academic of Sciences Meeting in Harrrnond 
in the Spring of 1979. 

Dr. Vincent served as a consultant for the developinenta i 
mathematics and science program at Tougaloo College, MS, 
in May of 1980. 
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CAUSE Grant SER77-05227 to the Departments of Biology, Chemistry, Mathe- 
matics, and Physics at Xavier University of Louisiana was definitely a successll 
In the words of Dr, Bobby Irby, Chairman of the Department of Science Education 
at the Universi:y of Southern; Mississippi who served as a final, overall evaluator, 

"Progress toward meeting these objectives has been excellent, and 
where objettives are not yet fully addressed, significant mechanisms have been 
established that will result in advancement toward meeting them. In short the 
CAUSE project has been successful." 
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VII . A Footnote 



In early 1979 , XU was selected as ens of a sniall member of institutions 
which had r^::e1ved CAUSE funds to be included in a major study of the impact 
of CAUSE as a whole. .As a result of this selection, representatives from 
Development ari'i ivaluaticn Associates, Syracuse, MY visited XU's campus a 
number of times as outlir^d' below: 

March 7-3, 1979 Dr. John D. Eggert, Director, Development & 

Evaluation Associates 
Ms. Jane Cashell, Assistant Director 
Dr. James Gallagher, Director, Science & 

Mathematics Teaching Center, Michigan State 
University 

April 19 -20, 1973 D" . Al Beilby, Syracuse University 
February 28-29, 1980 

te. Jane Cashell 
Dr. James Gallagher 
Dr. Al Beilby 

In addition to talking with the CAUSE representatives, these individuals also 
conversed witii University administrators and all other faculty within the four 
participating departments while on campus. They also requested a variety of 
additional materials, including weekly time-sheets stating time spent on each 
CAUSE activity, from both the CAUSE Committee and other XU faculty. 

Generally, the visitors were well received in spite of the fact that 
the visits were time-consuming and the additional materials desired was often 
difficult to obtain. Although the purpose of the study was to evaluate CAUSE 
rather than XU, Xavier personnel look forward to receiving a copy of the final 
report. 



EKLC 



61 

'so 



Appendix I 

Enrollment Statistics fc^ the Natural Sciences in Fall Semesters 









1970-' 


71 








1971-72 






1972-73 






f- 


AF 


■ S J 


S 


Tot 


F 


AF 


J ij 


C 


Tot 




Mi o 


1 C 
J J 


Tot 


Biology 




2 


4 11 


9 


29 


7 
/ 


0 




1 1 


26 


8 


n 1 1 

U i 1 




28 


Chemistry 


12 


1 


7 10 


9 


29 


10 


4 


7 6 


8 


35 


20 


2 8 


4 5 


40 


Mathematics 


6 


1 


15 12 


7 


42 


10 


m 

a 


13 12 


2 


41 


11 


1 10 


11 5 


38 


Physics 


2 


1 


1 0 


0 


4 


0 


1 


2 0 


0 


3 


0 


0 Q 


1 1 


3 


Pre- Engineering 


4 


4 


4 3 


0 


15 


2 


2- 


6 2 


0 


12 


3 


0 4 


5 0 


12 


Sub-totals 


27 


9 


32 36 


25 


129 


29 


11 


31 25 


21 


117 


42 


3 33 


25 17 


; 20 


Medical Tech. 












23 


5 


11 16 


14 


69. 


35 


5 17 


12 14 


83 


Pre-Pharmacy 


20 


5 


43 -- 




68 


20 


5 


43 — 




68 


41 


lb 28 




79 


Totals 












72 


21 


85 41 


35 


254 


lis 18 78 


37 31 


2S7 



Full-time Undergrad. Enroll. 1308 

1973-74 1974-75 1975-76 

F AF S J S To t F AF S J S Tot F AF S J S Tot 

Biology 8"! 7 7 3* 26* 8 7 5 8 5 33 5 9 6 3 6 29 

Chemistry 33 11 18 5 4 71 26 12 14 11 '6* 69* 20 8 22 11 9* 70* 

Mathematics 95776 34 96757 35 53914 22 

Physics 10001 2 00131 5 0 0 014 5 

Pre-Engi peering 7 0 1 1 0 9 7 3 3 0 0 13 -'5 2 0 0 12 

Sub- totals 58 17 3 3 2 0 14*142* 50 28 30 28 29*154* 3 5 25 3 9 16 23^138* 

Medical Tech. 25 8 19 10 10 72 32 17 13 12 11 85 26 17 19 13 10 85 

Pre-Pharma cy 39 15 35 89 52 28 43 13 8 61 27 49 — — 137 

Totals 122 40 87 30 24*30 3* 144 73 91 40 40*377^ 122 69 107 39 33*360* 

*§KVim-ians in Med. *(3JAnen in Med. *@B a mum. Doughty, Green 

Full-time Undergrad. Enroll. 1497' 1652 1555 

1975-77 . 1977-78 1978-79 

F AF S J S Tot F _AF S J S Tot F AF S J S Tot 

Biology 13 3 12 6 6* 40* 29 10 6 7 5 58 37~r5 1^ 6 6 74 

Chemistry 31 15 14 17 7* 84* 27 20 22 9 16* 94* 44 20.^9 20 9 112 

5 3 5 7 1 21 5 2 4 6 3 20 19 10 2 2 3 36* 

Physics 00002 2 00101 2 000 2 0 2 



Hre-tngineer^ng 
Sub-totals 


^ 0 d U i J 

53 23 36 32 16*160* 


" 77 36 37 24 25*200*- 1 !3 53 38 '^3^^. ^Sii^ 


Medical Tech. 
Pre-Pharmacy 


39 10 20 9 13 81 
65 31 92 188 


39 21 21 n 9' 101 34 26 19 13 14 105 
48 37 81 166 55 39 60 154 


Totals 


157 64 148 41 39*429* 


164 94 139 35 35*467*202 118117 44 31 512 



Full-time Undergrad. Enroll. 1612 1519 1515 

' 1979-80 1980-81 1981-82 





F 


AF S 


J 


S 


Tot 


r 


AF S 


J 


S 


Tot F AF S J S Tot 


Biology 


46 


39 


14 


7 


106 


47 


47 


26 


19 


139 


Chemistry 


43 


58 


20 


17 


138 


38 


43 


39 


35 


155 


>;ath/Cornp. Sci. 


39 


21 


5 


2 


67 


41 


39 


13 


2 


95 


Phys i cs 


1 


0 


2 


i 


4 


1 


0 


0 


1 


2 


Pre-^ngineering 


25 


11 


13 




49 


33 




11 


8' 


* 73* 


Sub-total: 


154 


129 


54 


27 


364 


160 


150 


89 


65' 


*464* 


Medical Teen. 




















177 


Pre-Pharrnacy 


57 


81 






138 


55 


121 







Totals 



^Includes 8 in Eng. School 
Full-time Undergrad. Enroll. 
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-A brief overview 
on increasing scores 
of participants. 




of CAUSE-sponscred Workshop 
on standardized exams and a V 



Xavler University or Louisiana 



•30 reads ^ihe ccver or a book enti 
Zr . Arthur Whirr.bev. 



iqence Lan Se 



^"^0 you 



that iDr. Whimbey is g part-time faculty Tiembe^ in marhe'Tiati cs 



at Au tnis semes ':er: 

Did yc- knew that he is also the co-a-jthor cf a workbook desicned to be 
■jsed :n TEACHI.'lG oroblem-sol vi ng ability? 

V.'culd you be interested in learning rriore? 

Plan to attend a special workshop for faculty in the Natural Sciences and 
tne College of Pharmacy which Dr. V/nimbey has agreed to conduct on Friday, 
March 15, from ,3 to 5 o.m, in the Gold Rconv The event is sponsored as 
a nart of the CAUSE Grant. Ms. Hunter 'iS in charge of the refreshments 
and exotic entertainment which ar^}. rumored to be an i-ntegral part of the 
workshop.- Call JWC to reserve a place. It will be necessary to limit 
the wcrksnoD to 25 oartici oants . 



ru^tici'Oants : 



3iolcgy (XU) 



hemistry :XU) 



^nvsics 



'^a thematvcs 



Sr. Grace Mary Flickinger 

Ms. Jacqueline Hunter 

Dr. Deidre Labat 

Dr. Mary Ann Ryan 

Dr. John Sevenair 

Sr. Mary Carl Malmstrom 

Dr. JW Cannichael , Jr. 



Dr. Hare 



Ainsuon J, row:' 
Ei 1 een i; en ton 
Esther For tova 
Bill Jones 
3i 1 : Ir loecK 
3arba:'^a Irlbeck 



Pharmacv (XU) Dr. Duane Aldous 



MS. 

Dr, 



Ann Barbre 
Lanny Foss 
Sankar 



Comouter Sc (XU) Dr. Hassell 



Other : 

Dr. E. Wesley McNai r--Meharry Med 
Dr. John Ru*fin--NCCU 
Ms. Gail JoneS'-Delgado 
Ms. Jackie Lothscheutz--Delgadc 
Ms. Linne Hambl etcn — UiiC Medical 
L^p-j-^v,/ Tv^av^p pi ni — Parkland C. 
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Appendix III 




I Special Report: 



L 




h i 2 y.rd: a pi^n^. :\'s Project 
SOAR - • Xavtefs specal summer 
orocrsrr; for pre-treshman sci'S'^ce 
r.^jcrs. whicr. :5 soanng -^anon^: prom- 

SOAR participants thow an overall 
increase in generai inieilectual abili- 
ry upon completing the program. 
SOAR participants with poor 
reading abiitty make an average 
rwc-year advance in both reading 
comprehension and vocabulary- 
SOAR participants with low scor^ 
on scholastic av^ritude tests avcrac^e 
the equivalent of a li4-point in- 
crease on the SAT. 
SOAR participants are four times 
more likely to complete t^^ir 
freshman y^ar as a science major 
than freshmen who did not com- 
plete SOAR. 




A 



The sciences at Xavi^r 

In 1976 Xavier University oi Loui- 

sian? had a fuil-nme enrollmer.! of 

1612 A'Uh 26 percent of the student maj.. 
!rg ir. :he n2^urai sc;ence5. That same year 
:he Nanirai Science Division of Xavier. 
which has an 35 percent black enrollment, 
made a ma)Or new. cooperative eft ort to in- 
crease :he University's potential tor addrcs.s- 
ing :he national problem of underreprcsenta- 




non of blacks ;n the sc:enc'3-reiatec rielcs, 

Four years iarer it is obvious tr the ef:ort 
has been exceedingly successful, in :he fall cr 
1980 Xavier' s total enrollment stands at 
2003. and ncre 'iian ^0% of these students 
are natural science majors. Th.is increase in 
enrollment in 'he natural sciences has been 
acco:npanicd by dramanc increaser in place- 
ment of graduates in science-relaied fields. 
Over the past two years approximately 140 
science students have been accepted into 
neaith proftissional schools or science 
graduate programs. 

A ma;or contnbutcr to this success has 
been very first cooperative endeavor 
undertaken - - the development of Project 
SOAR (Stress on Analytical Reasoning), a 
special six-Week summer program for pre- 
h-eshman science majors by the Departments 
of Biology. Chemistry. Mathem.atics/ Com- 
puter Science and Physics/Pre-Engineering. 
directed by JW Carmichael. Jacqueline 
Hunter. Lester Jones and Harold Vincent. 

Project SOAR: an overvie^w 

A Project SC-VR is comprsed o: 
three components - - Piugetian- 
based laboratory experiments to improve 
general problem-solving skills, -specific in- 
s':ructicn to improve those analytical reason- 
ing/reading skills needed on standardized 
exams and vocabulary building. Teachers in 
the program are a combination of regular 
science and mathematics faculty from. 
Xavier. high school teachers and Xavier- 
educated medical and dental sradents. 

Over tha past four years 419 students 
have completed the SOAR program - - 57 in 
1977, 109 in 1978. 113 tn 1979 and 140 in 
l98o! Of this number. 390 were high school 
graduates who indicated a desire to enroll in 
a science the following fal-. and 29 were 
l2th graders with sirr.ilar interests. All of the 
ian^r partiapated in Summer 1980 in a 
special experimental portion of the program.. 

To provide the individual attention which 
is the comer stone of Xavier's success, each 
year the participants were divided into 
groups of approxim.ately 25 students, and a 
medical or dental studsnt was assigned as 
group leader/ mentor/ role model/parent 
image, etc. This group leader not only guid- 
ed the SOAR students through the various 
components of the program, but also 
organized social activities and worked to 
morivate each student to maximum achi<=?ve- 
ment. 

Leaming-by-doihg 
promotes thinking 

The first of three components of 

SOAR are 20 three hour Piagetian-based 
laboratory exercises. Each is organized as a 
[earning cycle containing expication. inven- 
tion and application phases. This organiza- 
lon is employed because stu^iss inri'cate 





WE'RE NUMBER ONE: Kelly Kino and 
Den Johnson, joln-^ by fellow students dur- 
ing Summer 1980, assui^i the ;jhatographcr 
that they're the tcprs in a SCAR comr^eti- 
tion. During the sii-week program. Fr;day 
ifternoor.5 are given :o group competition 
as motivanonal force. 

that as many as 50 percent o: college 
students in the U.S. canno* reason abstract' y 
(at Piaget's formal levoi) in the manner need- 
ed for science or mathematics courses and 
that the learning cycle - - leam;ng-by-doing 
- - actually promotes developmert ot 
abstract learning. Tne cnginal format was 
Gc-veloped by Or. Robert Karpus. dean,- 
Gr~ duate School of education. University; c: 
Caufomia-Berkeley. based on his own ex- 
perimental work witn the theory of -.nteilec- 
tual development posraiated by Sw.ss 
epistemologist Jea . Piaget. 

Of t'^e 20 such ning cycles us. 
50/ P five each are from bioic-v, 
chemistry, mathematics and physics, i r.ey 
have been developed by Xavier's faculry -s 
units which stress five rr-or component of 
problem-solving. These 2ire ab'.;i::us to (ai 
identity and control variables, (b) use pro- 
portional reasoning, ,c) consider exhaustive- 
ly all combinations of faciors. (d' use pro- 
babilistic relationships and (e) recrgnize cor- 
relations benveen var.ables. 

The laboratones are conducted by i? com.- 
bination of Xavier science/math faculty and 
high school teacher:; The prevailing at- 
mosphere within each cia: -oom is one of 
cooperative group effor; :^ solve 2 problem, 
with the teacher circulating throughout the 
room, continually asking questions whicn re- 
quire students to verify, further test and 
devise additional experiments or further ex- 
tend his/her knowledge. Great care \s taker, 
to avoid lecturing and to answenng ques- 
tions in a manner that always requires addi- 
tional thought. 

^ Intelligence can be taugh: 

The second component c: SOAR 
specifically attempts to teach th<> 
t\.pe of step-by-steD logical reasoning needed 
:o perform weil on standardized apnrjde '?x- 
ams. Th.e teaching method used 
"'cognitive skills approach" espoused by 
former Xavier faculty member Dr, Arthur 
Wnim.bey. author of the book. "Intelligence 
Can Be Taught." and "Teaching Sequential 




r~S A r IT: Anhel Neville gets some heip in 
TyiT-i A :hc SOAR T-s'iin from feilow 
SOAR -sruder.k Cor.chenA White. Neville, 
who h<i:: si-^cc enrolled in pre-pharmacy ar 
X^vner, also works as a model. You\i agre€ 
iha- Whsie is prettv enou-^h to model. 

""ncucr.:- The Cognitive -Skills Approach." 
Phi De::^ Kcppcn [December 1977). The 
,:^gn:nve ik:iis approach assumes that 
_.^.aXt:cai rezisonir.g j a skill of rhe same 
rer.erai scrt as hitting a goif 'cil. swimming, 
etc.. and tna; car. :ciigh: :n the sanr" 
-^.cr.r.er Vr^s represents ia) demonstrating 
Lhe 5k:11 :n cietaii and then ;b) requir.ng the sru- 
lent :c practice -vhiie mtonitonng perfor- 
m.ance This approach, .iile very common 
sense, has no: ':.een w-ceiy recc^n'^d 
orev.jusiy. because :.n:nk:ng, un 'ke hitting a 
:;o;: ..i 'a^es p:ace ^ith:n c-^^.'s head and 
Z2.r.r.c. yc easily monitored. 

Furj~.er. :r.e problem, .s ompounded by 
2ur :enCenc ■ :c \r.ey^ "abuiry :o work prob- 
.ems rapidl*' as «^ood r-ubiem-soiving, when. 
.r. 'act. _,ood prcciem-sotvi.ng is more ac- 
curately ^n^racer^ed by careful, slow 
anaiVSiS. w::h frequent checking for mistakes. 

.'n SC'AJ^ sTudents are first introduced to 
:he apL^roacr. as a group by Xav.er-educated 
m.edicai or cerra: eader' serr.ng as group 
'eacers. T^ey are :hen canefuily monitored 
mt-.\Iq paired as probierr.'soiuer and lister.er in 
cracticirc :ts use .Ninery minures are devoted 
:o T.-.s aocroac."^ Monday :nrough Tnurscay 
•."".rcuG.'^.cu: ".ve >;orK'.nc "-veeks of the slx- 
^ee.^ t:ro9r2m. Ha:: of :r.a trr.e :s soen: or. 
::uan::tat:ve orcciem.s, and r^.ai: '.s spent on 
-er'ra: c^nes 

'?rcc;€m-SG;v.nc and Tom.prenension: .A 
5 nor Cy^rs^ :n .Anaiy^cai Reasoning"' 
V. ^irnce", i^d Locnr.ead. rfankiin Instnite 
P^ess, 19"^' ■? -^sed as :he pnmary text for the 
tr^T -hire z: 're ::rogr2m, .A workbook. 

Ar, IntT'Oducrory Course' 
ySCC Publications; ;s used r, 
, and selections from. 



~^.,gerra ■ 
Bram.sccm 
Te ::uarr.:ar.ve pci 
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E~5 Tr-^c-are Record Exa*^ '^^r.on ln:or- 
— at-.'J''. 3u.:e::r. 'ne American Dental 
Asscc:ar.cn 5 Den:a; .Adm.issions "Test ?er- 
-ar^ncn — aterais. e:c are used on :he vert^a; 
^rc^ -.1 rc-gnir.ve skiIIs nstructicn ;s ccn- 
?•: ^^ r:c'..r •''ace-s irrer Ta:n:ng oy and 







TIME TO THINK ABOUT TOMORROW: 
Assistant Pre-Health Advisor Linda 
Montegue discusses career plans with 
Andre Buck. Mobile high school graduate 
u;ho has since enrolled at Xavier. Career 
counseling is made available to all stuoents 
in the summer program. 

with supervision from Xa\-ner faculty sk^'led in 
the approach. 

Vocabulary-building: 
it can't be avoided 

Since vocabulary is a prervzquisite 
:c good reading comprehension, a voc:.bu- 
lary-building compnnen; is buil: ir*o SOAR 
as the third unit. Vocabulary-building dnlls 
are conducted for 30 mJnutes Monday 
through Thursday .:y group leaders. 

Motivation by 
group compeur^ n 

Since students are seldom, en- 
thusiastic about build: ng reading or 
vocabulary skills, carefw." controlled compen- 
non between :he difft^ent "ps is used as 
motivation. The competition consists of an 
hour-long written :est. covering the previou 
week's work in both analytical reasoning 
(euphemism for cc^itive skills training} and 
vocabulary and a short quiz bowl. .All srudents 
are renuired :o take the written e.xam on 
Thursday afternoon. The e\am.s are graded 
overnight, and the scores for :he vanous 
groups are tallied. The results are not an- 
nounced until Friday afternoon after four 
srudents from each group have represented 
:he:r group in :he quick-answer quiz bowl. 

.At :he conclusion of the quiz bowi, scores 
from 'he 'written rests and the auick answers o: 
the quiz bcwl are added and - • '^ath great fan- 
fare • - a special SOAR trophy is awarded for 
the week to the group with the highest score. 
RoinB are purposely scaled so that the penor- 
mance of the group as a whole on the wntten 
test IS a ma)or factor in determining the win- 
ning group, -with the quiz bowl serving m^erely 
to stimulate interest and generate spirt am.ong 
the rem.ain;ng memoers of the group, '^'r^ act 
as D cheer.nc section for their representanves 
on the to'-r-mem*ber quiz bowl panel. 

Effort are purposely m.ade to use the 
group 5p;n: to facilitate the pairea prob;em.- 
solver listener a~ancem,ent used In the 





I THINK WE'VE GOT IT: New Orlea- ea * 
high school grad' ates Kim Dunn jnd 
Charles Vaiteau. enrolled in SOAR 1980 
seem pleased ^vith their lab u/ork. The nvo 
are graduates of Xavier Prep and Broths. • 
Martin High School, respectively. 'Photos 
by Huard) 

cognitive therapy app.oach so that the 
students who-scor^ well willingly wo"k with 
those who have done less well /or rhe good o; 
the group 

Project SOAR 
more de^^ail 

^ct SOAR has received m- 
t3on«-. a: ^n among euucators as the 
result of Having beei. featured, among a 
se'3Ct number of interdisciplinary ^. ^rams. 
in a seres of reports on teaching in Chcnge 
m^sgazine in 197o and by being IncluCx ir 
an article oi. ?-".get"s legacy in Am.eric n 
education in The Chronicle of Higher 
Educction, Sept. iCSO. Details of the pro- 
gram have also appeared -n "P'^ject : DAF. 
{Stress on Analytical Reasor/.ry.: 
Multidiscipllnary Summ'3r Progra* for 
Minority Science Stuc'3nt5." The MmcrA' :n 
Biology Teacher, Mcrch 198"). -n:. 
"Teaching Critical Reading and Anaiy":ai 
Reasoning in Proiect SOr..-^." Journ^ : of 
^;cc:ng. October 1980. 

A Relat-sd activities 
t ' Xav; ^' University" 
/Ct^ A The efforts initiated by the n...urai 
science departments with SOAF. have 
spawned numerous academ.:c year snin .ffs 
The obvious success ot S^^K .cU to 
foilow-up mulitidisciplinary e..ort to mr •!• , 
entry-level courses m biolooy. cncmiuti^. 
ma'hematics and physics lo reduce anrition 
and increase ievpi of perform.ance. This et- 
'^ort has now been com.pleted wiih simnar 
success. Description of tw-o pans of .iti 
endeavor m.ay be found in "Cocnitive Sk-,!!s 
Orented P5I in General Chemistry." Jour- 
nal of Deveiopmeritai & Remed/a/ Educa- 
tion, Winter 1979. and "A Piagetian-Based 
General Chemistry ratory Pre am. for 
Science Majors," Journal of Chemical 
Education, Sept. 1980. 
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Appendix IV--Schedule & Report of Dr. John Ruffin after consulting with Biology 
DepartJTient 

Schedule of Activities 
Dr. John Ruffin 
Consultant to Biology Dept., CAUSE vlrant 



Thursday, February 23, 1978 



Time 

8:30 a.r?.. 

9:00 a.m. 

9:15 a.m.. 
9:30 a.m. 

11:00 a.m. 
12:00 o.m. 



Activity 

Meet with Mrs . J . Hunter 
and S. G. M. Flickinger 

Meet with Dr. Ashman 



Tour the Biology Dept. 
Review Materials 

Seminar 
Lunch 



Place 

Admin. Bldg. 
Room 320C 

Admin. Bldg. 
Room 322 



Admin. Bidp:. 
Biolo?:y Learring 
Center 

Adm.m, Bldg. 
Room 212 



2 :00 p.m. - 
4 :00 p.m. 



Review Materials 



Biology Learning 
Center 



Appendix IV (continued) 

Friday, February 24, 1978 



Time 



Act i vi tv 



Place 



9:00 a.m. 



10:00 a.m. 

11:00 a.m. 

12:00 p.m. 
1-3:00 o.m. 



Meet with Sr. M. Veronica, 
University Dean and Sr . 
Miriam Francis, Dean of 
College of Arts and Science 

Meet with Dr. N.C. Francis, 
University President 



Admin. Bide. 



Meet with Dr. J. 
Carmichael 

Lunch 

Written Report 



W. 



Admin. Bldg. 
Chem. Bldg. 



Biology Learning 
Center 
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NORTH CAROUIMA CEMTraL UPJ>VEPS.TY 
DURHAM. NORTH CAROLINA 



Da»ARTMSNT OP- 310LOCY ^'^TCh ^2. 1 973 



Sr. Grace Mary Fllcklnger, S.3.S. 

Assistant Professor 

Department of Biology 

Xarler University of Louisiana 

Nev Orleans, Louisiana 70125 

Dear Sister Grace Mary: 

My determination to dc a thorough review of the revisions 
proposed for your introductory biology course accounts for the 
delay In sy response. I have now read the report and after doing 
80 I am convinced that there are few suggestions that I could 
make that would strengthen your proposal for this course in any 
substantial way. You aiA Mrs. Hunter obviously spent many long 
hours planning and I am sure that the conclusions I have reviewed 
are the results of your classroom experiences with the General 
Biology course. I aust say that your experiences obviously par- 
allel my own for I agree in toto with your plans. As a matter 
of fact, the Biology Department here at North Carolina Central 
is now using the two semester General Biology approach and fine- 
Ing it to be a much improved way of handling the introductory 
course as opposed to ' ^..e one sensster sequence. For sure, this 
system allows for a more in-depth approach and I feel the benefits 
will ^be obvious and will manifest themselves through student 
performance in upper level courses. 

The topics to be covered are sound for an introductory level 
course^ The organlsmal' approach to be employed is logical and 
should make it easier for teachers to move more directly from one 
living system to another. Your approach vill certainly launch a 
balance attack on both plant and aniinal systems and I am cer- 
tainly in favor of this, particularly, since plant systems are 
usually covered in only a cursory manner in most general biology 
courses or in bome cases completely omitted. I am pleased to 
say thist It appears now that large nUTibers of biology departments 
are now aware of this deficiency and, as you are doing, are taking 
steps to solve this problem. 



EKLC 



Appendix IV (continued) 



-2- 



I noted that no time table was given for the concepts you 
plan to cover. This Is a matter to which jou may want to give 
quite a bit of attention. As I have indicated, the concepts 
are sound but failure could result by allowing one area of bio- 
logy (or discipline) to receive more than its fair share of 
attention at the expense of the gther areas. I am sure this is 
a common observation but one which all of .us. involved in general 
biology courses all too often overlook. 

Again, I feel that jo^\ and Mrs. Hunter are definitely on the- 
right track by initiating a two semeater in-depth approach to 
■^th8 teaching of introductory biology and the concept proposed I 
am sure will lay a foundation for a better understanding of liv- 
ing systems. If I can be of further assistance to you as for 
as outllng more specific behavioral objectives, please feel free 
to call me at any time. 

Thanks again for allowing me the opportunity of looking at 
Xavler's Science Program "close-up" and I do want you to know 
that I am thoroughly encouraged by all I saw^ 

Yours sincerely^ 
John Ruff In, Ph.D. 



Appendix V--Schedule for Or. John Ruff in & Report of Trip as Consultant tc 
Biology Department 



Schedule for Visit 

by 

John Ruff in, Ph.D. 
Associa'o-: Professor of Biology North Carolina Central University 

to 

Evaluate Biology Ccnipcnent of CAUSE 



Thursday, March 15, 1979 
9:00 - 10:00 



10:00 
11 -'-O 
12:00 
1:30 
2:C- 
2:30 



11:00 
11:50 



Sr. G.M. Flickinger and 
:«1rs. J. Hur-er 

Biology Tutors 

Seminar 

Lunch 

Dr.Carrriichae' 
Dr. Ruby 

Free ti n e to R " sw Ma ^e r i a 1 s 



Room 320 Admin. 31 dg. 
APLC 

212 - Admin. Bldg. 

MSL 

305A - Admin. Bldg. 



■■"Iday, 



1979 



9:00 ■ '.J: 00 
10:00 - :Cj 

11:00 - 12:00 
12:0C - 1:00 

1:30 - 2:00 
2:00 - 4:00 



''unter and 
^ckinc- - 



APLC 

320 Adnii'i. Bldg. 



."-ree tinie 

.uncheon Meeting - Members of Fre3h:!ian Studies 
Committee of Biology Department 



Wrap - up 

Free time to write report 



320 Ad"in. Bldg. 
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NORTH CAR01.IMA CErjTPAl. UMIVEI=13ITY 
□ UaHAfVI, NORTM CAROCIIMA 



March 27, 1979 



3r. Grace Mary Filcklngar, S.B.S. 

J Irasan 
I-^. ;- a.rtaent, of Biology 
.•Ca'.'i5r University of' Louisiana 
New Orleans, Louisiana 7C125 

Ds:-.-- Dr. Flickinser: 

My sir.ere thanks to you and Mrs. Jacqueline Hunter for 
the^nosp;J..p,lity shown me during ay recent visit to Xavier. 
.art. ■.cl:;..^:':..ns with the two of you in an evaluation of the* 
-.oi ^i;- c-:.mpon6nt of your Cause Program was indeed a pleasure 

■ i-v always a pleasure for me when I am called upon to 
evalu.--,.- or critique a curriculum or program that is as well 
o^cat5^.^ated aa yours. Xavier is indeed fortunate to have 
thr=: i^ind of visible leadership shown by yc 
Caralchael. 



Mrs. Hunter and 



I feel tnat the objectives of your program are presently 
oeing realized. This was evident to me in conversations that 
I had with many of your students while there. My visit to tbe 
AfLC was most isrpressive. The APLC aooears to be well eauipped 
with audio visual materials which should assist the students in 
the Biology Block tremendously in understanding- \,hs iiater^al 
presented m class. The caliber of your tutors and the attention 
and supervision givon them by the oarticlpating faculty to insure 
tnat they impart the very best to students is. most complementary. 

My visit with Dr. Carmichael was simoly stimulating :,nd 
rewarding. The energy and time that he devotes to the tc :al 
program will insure its continued success. 

Tbe manner in which the Biology faculty works to Insure 
continuity in Biology 124 Block is most advantegeous . There was 
nc coubt in T.y mind that they are recsivin;; not^'only uniform but 
quality theoretical and practical experience from this course. 



Appendix V (continued, 



My only ausgestlon would be the incorporation of more native 
materials In the laboratory aspect of the course, it is my 
belief that by so doing you may provide a better bandle on 
the fourth course objective listed in the course _ syllabus 
Th^a can be achieved very easily, as we aiscussea it durln^ 
my\ielt. Again, as I indicated to you, please feel free to 
call on ae for any sugssstions in carrying out this phase of 
your program. 

My opinion on Biology 124 is that this program Is /ell 
orchestrated and participating faculty members are well in 
tune with each other. You are doing a fantastic Job at Xavie 
in training students in basic principles of Biology and the 
results, I am sure, will be obvious in years to come. 

• 

Sincerely, 

John Ruffin, Ph.D. 
Professor of Biology 



-Appendix VI--Schedule of Visit 
of his report as 




by Dr, T, L, Brown and copy 
consultant to Chemistry Department 



Xavier University or Louisiana 

NEV; OBLEANS. LOUISIANA 701:5. TELEPHONE "/ ; i : 



Monday^ March 6 
9:00- 9:15 
9:15- 9:45 
9:45-12:00 
12:00- 2:Cn 
2:00- 5:00 
7:00- 9:30 



Schedule for Dr, Brov;n, Consultant for 

the Chemistry Department under XU's CAUSE Grant 



Meet Ryan, Robinson, Carmichael 
Meet remainder of Chemistry Faculty 
Reviev; General Chemistry Materials 
Lunch 

Re'.'iew General Chemistry Materials 
Dinner with Ryan, Carmichael, & others 



Chemistry Builcinq 
Chemistry Buildinq 
Despinasse Room 

Despinasse Room 



Lies day, March 
9:00- 9:30 
9:30-10:30 
10:30-12:00 
12:00- ' :00 
1 :C0- 5:GG 



Meet with Deans 

Visit General Chemistry Drill 

Ccninlete Review of Materials 

L'jnch 

wri tten Reocrt 



Dean's Office 

MSL 

MSL 

Media Center 



Zr, Srown is Professor of Inorganic Cheniistry at the University of 11 lincis at 
■Jr^ban^-Char'Oaicn. He is the autnor of the te/.tiDOOk currently being used in 
Genera i Che""!"^ stry . 
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Appendix VI (continued) 

Evaluation of General Chemistry Course 
at Xavier University of Louisiana 

During a two-day visit in March, 1978, I was able to 
observe the operation of the general, chemistry program at 
Xavier University. The following are offered by way of • 
summaries of observations, judgments regarding effectiveness, 
and so forth, and suggestions for change where these seem 
appropriate. 

1. Extent of Coverage 

The amount of material treated in the full year-long pro- 
gram is adequate. The balance between Chem 101 and -Chem 102, 
the first- and second-semester courses, respectively, seem.s a 
little light on the Chem 101 side. However, this is no doubt 
due in part to the need for a unit ^on the use of a calculator, 
and the need for some math review at the beginning of the course. 

The coverage in the second semester is adequate. Th3 ab- 
sence of a module dealing explicitly with organic or biochemistry 
is understandable in light of the fact that most of the students 
are scheduled to take organic chemistry as a later course. Over- 
all, the year-long sequence seems a bit light on descriptive 
chemistry. I would suggest that the optional module X include 
only chapters dealing with descriptive materials. This would 
mean deleting 93, on Molecular Orbitals. 

As a general comment, I would say that the total content is 
comparable to that in the general chemistry course offered in 
other colleges and universities. For example, the sequence and 
scheduling of chapters is not far different from that at Tulane 
University, where the same textbook is employed in the general 
chemistry course. 

2 . Learning Strategies 

I was not able to observe a lecture. The structure and 
scheduling of the lectures seems appropriate in relation to 
other course elements. 
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Evaluation cf General Chemistry Course 

at Xavier University of Louisiana Page 2 



The drill section I observed seemed to go quite well- I 
saw extensive discussion between students ^ and between students 
and Learning Assistants (LA) or senior faculty. The transfer 
of error--free information from learning assistants to students 
is controlled to an extent by providing the LA's with a com- 
pleted workbook. Still, some range of judgment is required to 
properly grade tests. VJithout question the LA's can benefit 
from the responsibility- In general, the strategy of employing 
students to help teach students seems quite effective. 

The Handbook is well-written. It contains a thorough, 
clear description of the course structure, grading system, 
and rules of course operation. Each module is represented by 
a detailed list of learning goals keyed to the text. The 
sample problems are keyed to the learning goals. This is an 
effective means for ensuring that students can evaluate their 
own ability to attain a particular learning goal. It would 
be desirable in addition to carry the student one stage beyond 
this, by exposure to problem material which is not specifically 
identified in relation to a particular learning goal, or in 
which more than one learning goal is embodied in a particular 
problem. However, it must be recognized that only a fraction 
of the students would be able to handle this higher level of 
material;, it needs to be provided as enrichment rather than 
essential course content. 

The tape programs seem to be rriOderateiy popular. It is 
difficult to assess their effectiveness. They probably are 
of help to students with reading dif ^-inul-ies . With r'^e 
present course structure, the audio-tutorial materials simply 
reiterate the standard course materials. That is, no new 
materials are introduced in this mode. Efforts :\o help stu- 
dents overcorie reading dirabiiities should help obviate the 
need for the taoes. 
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Evaluation of Genera- Chemistry Course 

at Xavier University of Louisiana Page 3 



3 . Faculty^ Teaching Personnel 

The faculty are able and enthusias^tic . The considerable 
success of the program is clearly due to the extensive in- 
vestment in time made by the faculty, particularly Dr. J. W. 
Carmichael . 

Use of the more advanced undergraduates as resource persons 
seems to be a successful strategy. However , the competition 
for the Learning Assistants' time between their own course 
work and their teaching schedules does apparently create problems 
at times. 



4 • Facilities 

The physical facilities available for the program are quite 
inadequate. The Modular Learning Center is presently in very 
small quarters in an old "temporary" building. However, the 
persons involved in the program have worked very successfully 
within the scope of the available facilities, and are operating 
a very successful program. 

5 . , Lab Facilities and Course Wor": 

The lab facilities for general chemistry locatec in the 
pharmacy bi:»ilding are quite satisfactory for lab work, aside 
from a shortage of hoods. I was unable to evaluate the lab 
program itself, but there is clearly a strong faculty commit- 
ment to developmental work in this area. 

5 . Studen t Attit u des 

Discussions with several students currently enrolled in 
both Chem 101 and Chen 102 have gi^ren me a reasonably good 
basis on which to a. sess student attitudes. I was quite im- 
pressed with the high student niorale and generally very positive 
atti-ude toward -che chemiscry course. The students feel that 
thev can learn chemistry- 'iha ■ defic: -^r.cies in their backgrounds 
can be overcomv'. Many "of em seem willing to work hard to do 



Appendix VI (continued) 
Evaluation of General Chemistry Coarse 

at Xavier University of Louisiana Page 4 



v/ell in the chem courses. These attitudes are engendered in 
large part by the evident enthusiasm and dedication of the 
faculty, and extensive f aculty^student contact, 

7 • General Recommendations 

The program as it now operates is clearly quite successful 
in producing a larger number of students better prepared to go 
on past general chemistry with their science education. Aside 
from the particular strategies em.ployed, the success of the 
program suggests that extensive faculty-student contact in a 
learning environment which the student perceives as responsive 
and sympathetic can produce important improvements in learning 
rate, • However, it requires an extensive ccmnitm.ent of time 
and energy on the part of able teachers. 

It seems clear that keeping up with the schedule is a 
major factor in achieving success in the course, A student 
may fail to keep up simply because of an incapacity to meet 
the demands of all his/her courses. On the other hand, a 
student might fall behind because of poor time management, 
or with the mistaken supposition tha^ catching up will not 
be difficult. It would be useful, I think, to lock for 
additional, more formal ways to encourage and roti'^ate stu- 
dents that sho- • signs of falling behind. Perhaps . -me kind 
of "buddy" system, involving temporary assignment of an LA 
tc specific student, would help. 
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Appendix VII— Schedule of Visit 
Whimbey as 




& Copy of report of Dr. Arthur 
consultant to Chemistry Department 



Xavier University of Louisiana 

NH•^^ ORLEANS. LOUISIANA 70125. TELEPHONE 504/486-741 1 

Schedule for Dr. Arthu." Whimbey, Consultant for 
the Chemistry Department under XU's CAUSE Grant 



ruesday;> March 13, 1979 
1:00 - 2:C0 p.m. " Dr. Ryan S Dr. Carmichael 



2:00 - 5:00 p.m. 



Visit General Chemistry Drill 
with Sr. Joanne Bauer 



Chemistry Building 



Chem^'stry Bu^Hding 



Wednesday, March 1 4 
11:00 - 12:00 p.m. 



CAUSE :ciTimittee & Chemistry 
Faculty 



Chemistry Building 



Thurr;day, March 20 
1:00 - 5:00 o.m. 



Folloyjp discussions with 
Or. Ryan, Dr. Carmichael. 
& other faculty teach"* rg 
General Chemistry 



Chemistry Bu'ldina 



Report Due: May 15, 1979 



Dr. Whimbey is the author of Intel ligence C:3n be T aught published by Innovative 
Sciences, btanford, Connec'.icutt, as "well as a ^nurroer of pertinent articles. He 
was chosen as a consultant for CAUSE because cf the atta^rhed article describing 
ways cf mcdifyirg PSI courses to make them more acce^^ible to developmental 
"students. The article was published in The Journal of Developmental and R^niedial 
Educat]_on, Volume 2, Number 2. 
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^va:.ua-:icn C: Cnentistry 101-1C2 At X^vier Universi'wy In :^9w Orleans 
Evalua:-:r: Ari:hur Vihi.T.bey Spring 1979 

Persons responsible for desigr^mg anl conducting xhe course-. 
.7// Carr:ichael, Dept. of Chemistry, Xavier Univ. 

Mary Arne Ryan, Dept. of Chemistry, Xavier Univ. 

Cnemis^ry 101-1Q2 at Xavier Un^/ersity is conducted in a modified 
?31 format. The modifications have been introduced to meet the needs 
•:f the educationally dioad^^antaged students wno form a signiiican. percent 
cf *:':e population (primarily minority) served by Xavier. 

Through several years of teaching and educational research: Car- 
nicnael and Ryan hav- identified both the strengths cf PSI for educa- 
tionally disadvantaged students, but a],so special problems of such 
students n'hich :all for .modifications of standard PSI. These obser- 
vations have recently been confirmed by other educatc~;s in various 
a-ademic disciplines (CrosSp 1976; Whimbe^ . Ecylan & Burke: 1979)- 
The special problems include: 1. The procrastination problem? 2. Dif- 
ficulties in reading and independent leamir:;; j. Math deficiencies; 

L.-^o> of laboratory experience: 5* Lack of problem-solving skills 
an:: f:rmal reasoning. 

1 turse " .at e""i als 

Che: istry ; The Central Science , 3to'^. and L.may, 

1-eneral Chemistry Handbook . Carmichael and Ryan 

Tganic Chemistry Molecular Models 

r.u~io Tapes to supplement the text and lectures, and to prepare 
students for tne laboratory activities. Some produced by professor 
Carmichael, others purchased. 

Calculvtors with logs, sines and scientific notation available for 
students to useo 




Appendix VII (continued) 

6. S-:3.::dard cher?.istry laboratory equipment. 
. Computer?? 

"^o-'^rse Structure 

1. Two 1-hour lectures p^r weekc 

2. One 3--'^cur cognitive therapy-oriented drill per week 
3- One 3-hour Piagetian-oriented laboratory per week. 

^. One full-time General Chemistry Tutorial Director orovidi^^ 
individual assistance as needed. 

Course Format 

The " Handbook '' by Carmichael and Ryan^ composed of " lecture/text 
m.odules and laboratory m.oduleSj plays a central role in the course. 
Lecture/text modules contain clearly written objectives, assignments 
in the textbookp sample problems and other learning activities. In 
in^ervievrs- students reported they did take the time to read the 
objectives They said the objectives and sample problem showed them 
exactly what they -A/ould leam in each m.oduie. 

The laboratory modules , which alternate with the lecture/text module 
m.ust be com.pleted by students before they begin the corresponding 
lab exoeriments . These modules nreoare students to conduct the 
experiments effectively and with understanding. 

V/hen asked about the textbook by Brown and Lemiay. str.ients reported 
that by and large they found it satisfactory. Many 'said they 
did at times need additional explanations and then ti. ned to the audio 
tapes produced by professor Carmichaelp which were avr^ .lable at Xavier's 
Alternate P-ths Learning Cente^-. All students expre.^c^ed strong 
satisfaction with 'the tapes. 

Although scheduled lectures are not a part of sta dard ?3I, lectures 
have been retained in this course to offer students an additional 
source for learning as well as a guiding -and pacing device? and while 
attendence is not required, records show 50?^ attendence at lectures. 
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The laboratory experiments have been designed in a ?iaget:an irame- 
•A-ork of providing concrete experiences for the abstract concepts dis- 
cussed in the Text and lecture. For this reason the laboratory modules 
are interspersed witn the lecture/text modules in the Handbook > insuring 

that appropriate concrete experiences alv/ays precede the fornal intro- 
duction of new concepts- 

The 3-hour weekly drill sessions are used for administering 
quizzes and for cognitive therapy-oriented tutoring to teach both 
chemistry content and thinking skills. 

V/hereas the total registration for Chemistry 101-1 12 is generally 
130-200 students par semester, drill sessions are limited to only 25 
students and staffed -^'ith an instructor and one or two aavanced 
students called "learning assistants.'* Students are encouraged to 
prepare for quizzes before coming to the drills and are allowed only 
20 minutes for review and tutoring before starting a quiz. When the 
cuiz is completed, the student takes it to an instructor or learning 
assistant for scoring. As is standard in PSI, the student has an 
opportunity to enr:aee \n additional study and then take another 
form z"^ the quiz if his szzre is unsatisfactory. Because there are 
at most 25 in the sessions with an instructor and 1-2 learning 
assistants* an appreciable amount of time and personal attention can 
be given to st^-^ents with learning difficulties. 

Learning assistants have been trained to engage in "cognitive 
therapy" tutoring rather than "show-and-tell " tutoring. They do not' 
just give answers or demonstrate the way a problem can be solved. 
They help students f_id answers for themselves. This may mean guiding 
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a student in carefully reading a section cf the te::t- It frecuantlv 
involves asking a prcbing ques::ion which suggests the way a prcblen: 
can he solved or a conclusic- reachs^ fro::: hncwledge availahle -co 
the sxj:^-nt. Also, students are frequently asked tc explain all 
their st^ps in reaching an answer, especially if the ansv--er is v/rcng. 
but whenever the tutor suspects that a student s understanding of a 
topic is insecure. In ier" :ns trating hew a particul':.r type of prc''lsn 
is solvec, the tutc- .T.ay instruct the student and provide explanations, 
bu\ he allows the student to actually carry out the activities and 
corrputations . Th^ tutor seldom: carries cut all the activities, leaving 
the student to just watch. After helping a student solve a problem, 
the tucor aslcs the student to solve one or r,ore additional prcble.ts 
ani tc explain his steps as he precedes, Throughcu- tutoring the 
tutcr constantly watenes for instances where a student arrives at an 
'inswer '.vithout sufficient concern for accuracy, reasons or necessary 
cognitive steps* Ihe tutors understand that their goal is to teach 
chenistry, but also to eliniinate the student's need for tutoring. 

A special grading system is used in the course which discourages 
procrastination, yet accomodates students v/hc require mere "hen a 
semester to com.plete the course. If a student has not cci.pleted all 
the requir- .nts by the end of th'^ semester but has made reasonable 
progress, h^ may receive a grade of PC (deferred credit) which allows 
him to continue with the remainin' modules the next semester. However 
to cisccurag- procrastination, student: are told they m.ust attend ?5:^ 
of tn? labs and -lills to be eligible :::r a DC. Alsc; each student's 
progress it postea promptly in the main office, and students v/ho fall 
behind a^e sent reminders in the m.ail. 

To alleviate the matr. difficulties e^- icationally disadvantaged 
students may experience in chemistr;'. review modules on algebra, 



grap^iirg, si^iific^r ' figures, quadratic equations and logari'chrs are 
i-cluced in t- H3ndbco > :u3t prior xc •:opics requiring this math. Also, 
stu-- jn-::s are pr-:.'^;.ded calcuia-ccrs to reduce corrputational labor and 
er-'or. 

St^, ■ .11 Evaluation And ^--^^-J^JjOe 

■'r- .dents are reqj' • .: -.'*c^e QGfS correct to pass each HiOdule 
--^-v higher cr... -■rion xh^-.... usually employed in PSi, even with 

educa^: l- y advanta^r;ed stud:-r, i?he qu5;lity and thcrougnness 
of the i ^.:7es can be r.eer. fr:.:-. ::h:h samplv?s i.\ the and bo o'- ■ ) The 
fa-rt tha" this criterion i3 attained speaks to :.h:: effectiveness 
of the Handboov, audio xapes, Fia.^-.eiian labs and drills in teaching 
z'p-.e concep ts and principles of chemsltry . 

.Many educa'' ionally disadvantaged f:. eshm^:- and sophmcres have no 
i:. sa ::o-^' Ti^any hours good s":ude::ts spend studying and reviewing for 
r-:-.%l exaniinations: i^'sny havf n^i-ver kn" -r: the exioerience of being 
-er^lly orepared for a fin^l exam. Reoc^ii^iing xhat, the course allows 
s^uc-?nts 3 attempts :.n preparing fcr and raking the final. This not 
oniy increases the course's najcr product —c.nount of chenistry learned 
by sf.:derts v...o need a backg^- ^;n:: in ^nen:ii£:ry as part of their 
professional trainin- — v^rh l-.tt : inc rea se in the co urse ' s cost It also 
seens to be oart c f rewarding aoaaen^ic exp^-isnce students find in 
t.-.e course, as ^-vir r-ced by the inci^-ase in the nurr.oer cf students who 
change their major to ohenisur" after ^.nking the course as It is ncv 
taug.~.t, oonpared to the nunber oranging when t.'-.e course was taught in 
th^ traditional nanner. Furthernore, 33^ of the studen'cs felt they 
le?.rr:.ed nore (and workv- -Girder) in the present course then they would 
havr. 2 ■:'':idltiona: co::rse. -Ind-eed, scores on the ACS Cooperative 
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-■-amiiiation For General Chemistry have Ju.-nped : ," percentile i:cir.ts 
since the changeover tc rr.ccifiec ?3I. 

A nu.T.ber of departments at Xavier University are jr..-; r.g in 
the direction of cognitive process instr^jcxion , ^.•i-:h greater emphasis on 
nurturing analytical reasoning. Chemistry is one of zhe leaders in 
"'. his move, and studies at other universities i' Pel eg i- Ad', pr, 1977r 
Sadler, 19'^9) suggest th't student performance in Chemistry 101-102 
mcY i -prove still further as cthe- freshmen and :.cphr:v,re courses 
incorporate ?iag-tian and cognitive therapy methods to teach analytical 
r'^ssoni and lea-j.-ning skills. 
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Aooendix '.'II I- -Scne-':;.' ie of Visit and Report from Dr. Solomon Garfunkel, Consultant 
to Mcirneniat'cs Deoartment. 

);AY 3 - 9, 1978 
SCHEDULE FOR DR. SOLCLION GARFuNXEL, 
CONSULTANT FOR THE MATHKM ATICS PORTION 
OF XAVIER'S NSF - CAUSE GRANT PROJECT 



•lay S, 




8 


MONDAY 




9: 00 - 


9 : 


30 


Pick up at Bourbon-Orleans and ride t 


c Xavier 


9:30 - 




00 


Heet with Mr. Jones and Mathematics ? 
Individuals 


acul y 


11:00 - 


12 : 


00 


View of Campus 




12:00 - 


T_ ; 


30 


Lunch 




1:30 - 


2 : 


00 


?rleet with Sr. MiriaLm Francis 




2:00 - 


2 : 


30 


Meet with Sr. Rosemarie 




2:30 - 


3: 


00 


Mee"^" "ith Dr. Carmichael 




May 9, 


1978 


TUESDAY 




9:00 - 


9: 


30 


same as Monday 




9:30 - 


X . 


30 


Mathematics Group Faculty Meet ing 




1-0:30 • 


' o . 


00 


Mr. Jones and Dr. Irlbeck 




12 : 00 - 




30 


Lunch 




1:30 - 


5 : 


00 


Free time for Dr. Garfunkel to write 


sketc'M 



of report 



Dr . Solomon Garfunkel 
Department of Mathematics 
University of Connecticut 
Storrs , CT C326S 
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.^j , . - ^-t -...c -^av^ Miti. faculty and staff at 

.vavi^r 'In:'^ . i::lvf studying tneir ':ai:ic .Tiixhera. zics offering. I vas 
iurlr:- tjat ^ Lt.-j able to sreak wltn the matnemtics "le^^art^aent a*: a vnolc 
-^ell at •/<;ith '?.eni*':ers of the co-T.-'Uter enc^- -^.eyartnent , c!:ef7:istry 
^-^nt and- adr. Inl^tratior . "^hile -^y i?recL;ic ci:ar^e whs tc 3\'aluate 
vcr.': .done on :"3.t he. Titles lC3(r-^'"^^i"''^^^- ) » feel that .nis can 
^est b« tone in the context of the other 'casic courses, 

y^.th 1:3 

"verall, I fael tr^it a yeonia.n,s job h^as be ^n done in zhs preparation 
of the materials for this course. The study guides are clearly written 
as woii as the sample test niaterial. Care has been given to provide a 
large r^u^.ber of contact hours for students to receive help froai faculty 
and testing center personnel , The oiaterials have been prepared with an 
eye toward self-pacir.?, although they are presently taught in a lecture 
f or^^at . 

/;,' only criticism, is/ that the coverage oiay be too extensive in a 
three credit course for the designed audience, 7 ^ nost nat;;-^! solution 
and one I strongly reconmend 13 to make this a four credit course. It is 
ny understanding that as an adrriinistrative natter this rr^y take sor.p -'.irTie 
to effect, I would ther;=?fcr3 like to nake the following interim suggestions 
. Create two tracks in >1ath 100, ore for those going into 1^3 and o ne for 
tnose not continuing, 

2. r'or those students in the 103 track add to the /athLCO sylla^ous the 

• i . 
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r^^terlals froo; niodules I and II of x'-'ath 103( specif icall" module I objscxives 

I tnru 11 and n:odule II c'^jectives 1 thru 9'. 

2r.zrten the prese't nodule III In :^tn lC3f ell"inatin£ objectives 

II thr^ lii. 

In L'odule V, teach syntnetic division for rsal factors - chjeciive s 
1 and 2. The rest of the oiaterial in this ncdu-e ir^ay he dropped or sirr.ply 
summarised. 

5. It is essential that the trigonometry in mcr'ules VII and VIII be 
included. If necessary this naterial shcu-d be intrcduc-id earlier to 
insure that it is not left -ff at the end of the course. 

/lath 1?^ 

/lath 10^ is rresently taugh^:. as a standan. first seraester calculus 
course. However, this course is in fact a terrnLnal one fcr appro??irriately 
120 out of 150 students. I strongly suggest that tr.is course be broadened 
to include the calculus ~f exponential- logarithmic, and trigoncrr:etric 
functions. This can be done by taking a less rigorous approacn to 
limits s con~'-uity, , ':c. Sor^e excellent texts al. eady exist which take 
rrecisely this approach., /ath 20" could easily pic': up tne added rigor 
for these students :ioing on '".n the calc^luz -3quence, 

As I rave indicated. I feel that the prugrain is proceeding quite '-'ell. 
T^here are rowe\^r a few cnrr'^-nts and suggestion, which 1 feel wi^l help the 
cver?^ll growth o"^ *:hz program. 
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In courses w.^.icn have beer, carefully prepared 'by objectives, it would 
ze helpful if final exar.s were standardised rslativ^ tc these objectives, 
rthile 1 do not reccr.nierc ccnimon finals, I do feel th^t questions reared 
zz comnon objectives would helpful to both students and faculty and 
'^v'ill aid in the e'.-aluation 21 new course materials. 

2. Aft'^r ne*^ nodular ira. trials have been developed, it vcould b-^^ useful 
to ob^^in student line reviewsc faculty peer reviews often miss prooleris 
wltn 3a:erials which st-udents are better able point out, 

1 feel th;it ':hs weakest point of the present program is its relation 
tc the nather^tics laboratory. Lab materials are not at pres-snt geared 
to cours- rra-terial. While I agree with the staff that the written 
niaterials have priority, I feel that the n^ath lab poten-.ial should be 
realised. The lab spaco and personnel s^ ems quite ad-^-uate; what is 
r.eeded are experin^.ents which relate to the subject satt^r *oeing *Laughtc 
rath labs rave beconie extrenely pcpu_^r throughout th? count2ry and there 
is a wealth of material on which to draw. 

Again, let me state that the progress that 1 have observed is excellent. 
I was especially pleased by the spirit of cocrerat:,on that exist:." not 
only in the iratherratics department bat throughout '.ne university, "h-s 
:.5 ar. essential eleitent in the success of ar.y expe." ental rrosr- 1 f'jlly 
expect tnis progran: tc achieve its goals „ 
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Appendix ;X--Schedule of Visit 

Coughlin,' Consul "cant 




and Report from Dr. Raymond 
to Mathematics Deoartn'.ent 



Xavier University of Louisiana 

NEW ORLE/-NS. LOUIS'. A r; A TCI 25. TELEPHONE'504/486.741 1 

Scheciul e for Consu 1 r a r ion 
with 

Dr. Ra'-^onci Cough! in 
Department of Mathe.T.at ics 
T-Tipie Universi ty 
Ph- ladelphia . Pennsylvania 



hursaav . -or ii 



1979 



9:00 
9; 30 

10 : 00 

11 :00 
12:00 

1 :00 

2 : no 



Mr . u . w . J ones 

Dr. Norman C. Francis 
w i t h Ph ys i cs C(^ nsu 1 1 an t 
Dr, Jack Lochhead 
Jones 

Esther r on tova 
Mr. Vrilliam 3 any 

'V ins ton Brown 

LUNCH 

Joint staff m.^eting 
Mathump, t ics Physics 
and Cause cornmi 1 1 ee 

Mr. Jones and other 
M a t henia tics faculty 

o •'• r\ ^ <^ 



9 : 00 Mr . Jones 

9:30 Sr. Miria.T. Francis Qu: 

Sr. M, Veronica Drawe 



Mathema' 
LliNCi: 



:.s r acu 1 1 v 



'HSU i tan t ' s K(^por t 
:^?LC D^^dicatio:; 



Mercedes Hall 
President's Off ice 

Mercedes Hall 
.APLC 

Faculty Meeting uoo: 
Mercedes Kal 1 



Dean s On ice 



Mercedos iial 1 



r ceaes 



APLC 
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Consultant Report 
Evaluation of ihe Mathematics 
Component of the CAUSE Project 
at 

Xavier University 
of Louisiana 



^^^-pared by: Raymond Ccughlin 

Jepartment of Mathemar 
Temple Univarsity 
Phi ladelph'ia. Pa. 
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During the two day visit to Xavier University of Louisiana on April i9th 
and 20th I interacted with the faculty of the departments of Mathe.natics , ciology, 
Physics and Chemistry. I was asKed to concern myself mainly with the calculus- 
sequence offered by the Mathematics Department. In addition, any comments or 
suggestions thai I could make about other aspects of the Mathematics program, 
especially the pre-calculus segment, would be welcome. 

Before I get into the meat c" this report, I find it necessary to conment 
on the faculty at Xavier University. I was greeted by Bill Jones on Thursday 
morning and my first meeting was with Norman C. Francis, President of 
Xavier Un\versity. Soon after I met with other members of the Mathematics 
faculty and then a round table discussion with most of the faculty from the 
four departments. I foun:: a genuinel: warm and friendly atmosphere. I found 
a resourceful, dedicated and mission-oriented group of teachers. The faculty works 
well together, they define goals, implement strategies, and use a highly developed 
sense of cohesiveness to insure their students get an outstanding education. I 
was very impressed with the President and his faculty. 

Many of the recommendations that I will make will require a great dtal of 
ef-^or^ to implement. J. feel confident that the faculty can do an outstanding 
job because they have already demonstrated their dedication to teaching and 
preseverence. I urge the administration of Xavier University to support their 
faculty in these endeavors with induC3ments such as released time. The 'or.g range 
benefits will be bountiful. 

The ^lathematics Department has decided to implemant a novel approach to the 
ic^z^iT]^ 0"" calculus. Of approximately 125 st-jdents taking the first samestar, 
only about 25 are physical science majors who are required to take the second 
and third semester.^. The remaining IOC students are required to take only the 
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one 



semester course. Xavier has decided to 'jse a survey of calculus text 
designed for a one-semester course, in the first semester. They will then use a 
classical calculus text, designed for a three-semester course, in the remaining 
t>^(0 semesters. 

I feel this approach is not only pedagogi cal ly sound, but, because of Xav^'er's 
clientele, it offers the bulk of their students a great advantage over the traditional 
two tract system where the students would be separated at the outset. Let -e refer 
to those taking a one semester course as the ncr-science majors, even though I 
recognize that some of them major in the natural sciences. These students gain 
lltfie by taking a one semester course if the text used is a classical one. On 
the «-Lhsr hand, the survey of calculus texts are specifically designed to meet 
their needs, "hus the non-science majors benefit from this approach. The only 
possible disadvantage, then, would be for the science majors in the r'irst semester 
in wtiich. it may be argued, they get a less rigorous treatment cf calculus. While 
this may ring somewhat true, it is far outweighed by :he fact that the science major 
will get an overall view of calculus in the first semester. There is plenty of time 
-r. the next two semesters to initiate the student to the more rigorous aspects of 
the subject. I strongly feel that the survey of calculus in the first semester 
will help even the prospective mathematics major understand what calculus is all 
about.what types of problems it solves and where it fits in the total fabric of 
science. Rather than covering just the derivative in depth in the first semester, 
Xavler's students will encounter both the derivative and the integral as well as 
son^ of their applications. In the next two semesters when these topics are 
reyisUed, with their meaning and usefulness firmly intrenched, there is time 
enough to train the students' minds in the rigorous methodology of m.athematics. 

Another side of the iss ce'.ers on the type of student that Xavier educates. 
Often the student comes to the ual cuius course less prepared than his counterpart 
at some other universities. This is in part due to Xavier's laud-:tory mission cf 
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instructing and training many inner-city young people. I feel that the survey 
of calculus course in the first semester of the calculus sequence will be a 
beneficial buffer for these less prepared students. 

The key issue of this report centers on the instructional techniques used 
by the Mathematics Department in teaching calculus using this novel approach. 
I would recommend that the faculty list their short tern and long term goals of 
the calculus sequence. By short term I mean the goals that the students can 
reasonably attain by the end of the sequence (both one semester and three semester 
goals)* This exercise has been virtually completed by the faculty i^i their 
writing of the calculus handbook. I saw a rough draft of this document. I would 
suggest that some applications be added to the handbook as well as a more tho--^ough 
description of the types of final exams that might be administered. 

The Ici^r term goals are also important. I mean long term in the sense of 
abilities retained after a number cf years. I think these diffe^; from short term 
coals in that one would not expect a senior who took a one semester calculus course 
in the freshman year to pass the final exam zhree years later. What abilities 
do you want the student to exhibit, say. three years after the course? Once these 
long tenri goals are defined one graphically sees the difference between a survey 
cf calculus ind a classical calculus course. In short, the faculty must have 
concrete answers for the question 'Why should a student take a one-semester survey 
of calculus course?". The goals for the classical course are irirriedi ate , it is the 
survey course goals which must be wo^\ed on. 

One theme that one might center cne^s attention on in order to differentiate 
between the two types of long range goals would be: the science major must m.aster 
the techniques of calculus and retain them for further course work but the non- 
science major would be required to understand why, hew and where others utilize 
those techniques. 
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Xavier's faculty is certainly well equipped "O assemble a good list of sr 



and long range goals, but to shed further light on 


what I an suggesting, let ir.e 


present a brief, 


initial description. 






*si:r\/ov rniirsp fone seires ter y 


Classical '.tnree seneszers) 


short teriT: 


3 X 
graph y = x -x, y = ^ 

1-x^ 

2x 

y = e 


3 f 3 >l/2 
y = X -x, y = (x -Xy 

y = e , . . . 


lone term 


be able to read a journal 
article using 1st and 2nd 
order differential equations 


solve 1st and 2nd order 
differential equations 



be able to read a text in a solve extremal problems for 

math related field, such as -runctions of several var; 

econometrics which utilizes 
extremal techniques for 
functions of several variables 



3y their very nature, the long term, goals wi'l :;9 vague- in content, less 
concrete in presentation. The purpose for going th-ouuh this exercise is to acquaint 
the instructors with the difference between the classical calculus course and tne 
survey course. Once that difference is established, teaching techniques and 
strategies can be discussed and agreed upon. I think this is necessary because 
this will be a new course -or most of Xavier's professors. In order to coordinate 
the many sec. .ons that will be taught, each instructor must have a clear idea of 
the goals of the course. This will insure uniformity of pedagogical approaches. 

Once the goals are established, tne faculty is in a good position to discuss 
teaching strategies. For example, the following questions must have concrete 
answers: How m,uch class tim,e vill be devoted to applications, proofs, hcm.ework 
problems, and each section in the syllabus? How much outside reading will be 
assigned and/or recomr.ended? Will a term paper on one or more of .-.e applications 
be assigned? Will the science majors be urged to do extra credit? W-Hl exams be 
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unifonr.? hi'.l the studsrrcs^ aailrry -O read and ccn^prehend articles anc bocks in 
■ ..ted disciplines be :r.cr,i tcred by giving them son-,e articles in the beginning 
the se-ester and getting the'r reactions ccmpared to thei- ability at the end 
•e se~ester? 

I can't emphasize toe -jch that the faculty must have a comn^.cn approach to 

eaching cf the SLrvey cour-se. It is a different cou-se than the first semester 
f" a classical course and it must be so taught. 

A related problem would be "he choice of textbooks. A "'j:?:::-" of excellent 
•ey course texts are available and the faculty have narrowed the choice to a 
-ew good ones. Meshing the first sem.ester with the next two is a harder problem. 
I have ccnside-ed a numiber of texts for the second and third semesters =nd, while 
a numier o"" tnem would be adequate I am convinced that Swokowski and Ri dele are 
supe'". 0^., with the nod to Swokowski. If Swokowski is used, I suggest the 
■-o' loivnc syl libus : 

Seccnc semester ('■^th 207): Chapters 9 /iG ,14 ,1 5 ,1 6 ,1 3. 

':h^-c sem^ester (Math 208): Chapters 7,11 ,12,13, 17..15. 
:ha:'t-c;- 19 could be ccve^-ed in the second semiester. Also in the seconc sem.ester 
I't '-ecom-end that seme furtner work on limits from Chapters 2 and - (Section 4-5 
exolicitly) be incorocratec. This would provide the science ma;"or with a good 
introduction to the more -rigorous development of calculus. This syllabuS pre .ices 
tns stucent with a mere than adecuate backgrounc for advancec v/ork ".n m.atnem.af. cs . 

"he pr-e-calcl-s .curses at Xavier apoear cc be cf high qualify. I am 
esoecially impressed witn the nandbook. The material "is sectionec -'nco miOdules 
and learning goals are listed. A student passing cut o" this course is adequately 
oreoa-red for calculus. I'd highly recommenc that this sam-e format be followed 
wnen develooing the handbook for cal:;lus. It did appear that this is the case. 
I would suggest tnat solutions and hints to selected exercises be includec in the 
handbcck. .Alsc, -urther readings c selected applications would be a welcome 
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welccrre cddifc-;. S=i"-i2 tests with arc without soiuticns shouic be -nciudec. 

I found the i'lernate Pathway Learning Center to be a boon for the students,, 
I have two reco~~enGations fo^ the Center. The use of the tapes and cassettes 
should be deranstrate: in tne reg^'ar c'assrocn; so the stucent is -ore ccn-'yt-ibl e 
with th err, when in the Cente-. This wculc nave the adceo benefit of -rar,-' V: ari nt 
tne faculty with tner,. The CAI equipment on hanc could be better utilised. Ti is 
would require a great deal of time and ef-'crt n'roir, one or .t.ore faculty ;nei?.berS: 
but the reward would be great. There is a ccoc ce£T of -aterial avai'able in this 
area. 

One of the nost i-pressive oarts of my visit to Xavier was seeing the beautiful 
rapport the ""acuity -as with t students. A visitor can^t help noticing the 
friencly creefings ,the :ioes and kidding as well as the serious interactions 
that constantly takas place. Given Xavier's ~ission, I believe this warn av-osphere 
is an cutstand-ng pedagogical aid. I=d suggest that the faculty pursue avenues 
that might foster this close relationship outside the classroor.. For exar.ple, at 
Tein.Dle University we fcr-n-sd a orobleir, sc'ving group with faculty and students that 
~,eets one a week. We nave a good, easy, recreational time solving i nteresti ,-,g 
o^03lerr>s. You'll find we solve many of the Monthly problems and the students get a 
k^;ck seeing cur group's name in print each m.cnth. I believe Xavier could start 
the same type -f group. Ycu cou'd meet once a week solving p^obl.em.s of your own 
choosing; --"cm tne Monthly, the Math Teacher, or ^rom any num.ber of coed books. 
Not only Mathem.atics majors will oe interested, but Physics, Chemistry and Biology 
oeople will get involved, "ou mignt even consider scm.e friendly competition among 
the -our departm.ents. (I m.yself would even oav tc see Bill Jones and -J.W. square 
g -^.-n contest: Sparks would fly:) We have even carried this idea to the 
area high schools. I'm sure with Xavier's dedication and resources, especially 
the A"ternat£ Pathway .earning Center, such an endeavor would be successful. 
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Acoendix IX (continued) 

I i£-^t Xavier wi-:r. £ very positive attitude -oward the institution, ^rcr^. 
th-e President tc the faculty I found boundless energy and conriitn^.ent. I hope 
:. 'r.£v-=: been of soiree service and have provided scrie help. 
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'"A 3ENA. M;S5iSSlPP: 3 £ ^ *i ^ 



Haro-c A. '/"inceri 
Asscci a te Professor 
-nvsi cs./P^e- Enqi neeri ng Deoa:"tn*en - 
-'avier 'jn i ve:"S ty of Lcu:s';ana 
.ew Orleans. Lou:siara 7G:25 

:ea:^ Or. Virceri: 

"rank vou for z'^.e invitation zo oe a consul tan^. r'or zhe physics ohase 
vour NSF" Cause oroject ai Xavier university. The visit to your cai:^ous 
was'^both enjovable' and info-:^ati ve. I esoec^ial^y enjoyed ?a--ot's pre- 
sentation, "'he ^■-/sics of Musical Scales." I a^ esoeciaily in^oressed with 
Che pre-mec orocrarn at Xavier and feel that I have attained scnejdeas that 
w^lVhelp us' to strengthen Our ore-med prograiii at Mississipoi Valley State 
'Jn^ versi ty . 

: can aocr^eciate tne lone ncurs that you have given in the orecaration 
0^ ^ne ohvsics ohase of the NSF CAUSO oroject esoeciaily as relates to the 
cou-se objectives. Ironically, I an in the process or' wri ti nc^ pe>^^o-n^ance 
objectives ^or the i r- :-oductory physics cour^se here at '^the Valley^' anc i 
-'ee^^that using you- list as aVeference will n^ake r:y work S0':T^ewhat less 
z:rra consuninc. 

"'he forniat for :ny evaluation is as ^ollows: 



'ells you soeci i'^cal ly tne things that : die to collect the ca^ 
-'o^^ :ty eva ' uat": on . 

'2; Persons consulted: 

A listing by na^e and oosit'ons oer'sons wnon: 1 interviewed 
tne :^ornnul ati on of :ny evaluation. 

■3; Evaluation anc suggestions: 

A seoarate evaluation o^ each oa-t o^ the ohysics pnase o^ the 
CAUSE oroject with sugcestions whe-, aporcoriate. 



Activities: 



Aoril 17, i97S 
Page Two 

cvera;' evaluat'cn as -e:ares :o :hs success o:^ I'aiiure c* c^e r-c- 
crar: oased upon zr.e inciviGuc' evaiuations o* the secarace pares, 

A"ivr:E5 

\ Rea-:l cne cve^a'". CAUSE -rocosa ■ . 

2. "'hroucn'y -eac the r^acer^ial 'or c::e ohysics cnase c* ere CAUSE ^)^c- 
posa i . 

S. Visited cwc ci~^s rnc in-session physics laboratories. 

^. Visited ^our different in-sessior physics leciures arc -eriainec fo^ 
the whole hour in two of them. 

5. Attended Physics DepariiT^ental Meeting. 

5. Irr.erviewed all facLilty members and admini str-ators involved in the 
ohysics phase of the NSF CAUSE project. 

(2) Persons consulted: 

1 . Dr. Jul 1 iette loup 
Associ'ee Professor 
Dept. of Pnysics/PRE-ENG. 

2. Dr. Augusgin C. Guitaru 
Processor 

Dept. of Physics/Pre-Eng. 

3. Mr. 3iH Bivens 
Instructor 

Dept. of Physics/Pre-Eng. 

^. Dr. Harold A. Vincent 
Associate Professor 
Dept. of Physics/Pre-Eng. 

5. Sr. M. Veronica , S. 3. S. 
Unive^^sity Dean 

5. Sr. Miriam Francis, S.3.S. 
Dean of the Col 1 ege of 
Arts and Sciences 

7. D^. J. Carmichael 
C'^ector of the Xavier 
CAUSE Project 

3. Dr. Norman C, Francis 
President 
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A 5"^ «z i < "'' C 0 t i U 6 C " 

I 5:t^ very oleasec to i' t^orn you tna* a] ■ the acm"; n i st;"a :ors onao ! 
": -oer^v: ewed we^^e oognizani: relative to tne specifios of one CAUSE orcject. 
'^is tr^e:^c was eoiton^ized in ry oonversation witn Dr. Norr^an Francis, your 
-^esidert. I v.a5 esoeciaiiy i:rore3sed rot only with his oere^al krowledce 
of ore CAUSE project but with the soecific knowledge of the general objec- 
tives or' tne onysics .:ase of the oroject. Needless to say no orocran can 
be ve:\-' 5uccess:^ul without the suooort oi^ the inst'tutions acniini strators 
and I can say witnout reservation tnat you have tne suopc:^t of tne adniini- 
str^ato^s at Xavier University. 

r a C J 1 t 



It v/as both surprising and refreshing to see an institution the size 
0^ Xavier University with three fuli-tin^.e and one part-time physicistson 
the faculty. In talking with these faculty members, I found that each o^e 
was aware of the specific objectives of and in total support of the phys~ :s 
phase of the CAUSE proposal. In examing the credentials of your physics 
faculty members, I found that you have 75t^ Ph.D's. I was fortunate enouoh 
to spend scm;e time in an actual classroom setting with all of your physics 
^acuity members except one and again I was impressed. It is tne opinion 
of the evaluator tnat your physics ^acuity is both willing and caoable of 
implementing the ohysics ohase of your CAUSE project. 

Course Content 

It is clear to this evaluator that ^-ou have given special attention, to 
the fact that you are unlikely to cover all topics covered in the textbook 
within a two semester period. I do feel that you have made good choices in 
reordering the sequence of topics covered in your present textbook. I do 
suggest that you formulate a flexible time frame to coincide with your topic 
sequence. 

Test Bank 

I found several typographic:" errors on some of the te:.t and I made note 
of these. I noticed two questions .nat I tho'/jht might have been misleading 
for students a^d I indicated that they should be rewarded. Other than these 
minor flaws I feel that the test bank is quite suitable as an instrument to 
both test for your stated objectives and serve as a tool of self evaluation 
for students. Unfortunately, I am in a dilem^ma relative to how an answer 
sheet should be handled. In my conversatirn with you, we discussed several 
oossibi 1 i ties all of which had disadvantages. I think that this will have 
to 09 a judgem.ent call by you and hope for the best. . . good lu:k. 

Course Objectives 



EXCELLENT 
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The proz^-.e'^.s ^r^it ycu nave *or^^:j"a:rc '-.'^ " .ee: ■ ' y 
and are ^^eprosenrar' ve of an 'n:rc:uc:3:;' "e,^" :n_s':s ::.:'3e 
:he correct choice in w^^-i ^inc yoi-r ore: e-^s : .:: :.es:::ns £.-;: 
solutions in ieoa'i. ^nis o' course a' ;cv.s zz cna — e 
stiil have a jse-u' sec 0"" sarno'e c:^:0;e-:s 'z^ : :z-^ sz^zezn. 

Laboratory 

Tiie exper-i rrenos tnat vol. nave :.n:5en a^e a:.e.:.a":^^ " ~ 
cent. In rry conversation wion yoj, 1 ncceo O'^a: z^e *: " 
were son^ewnat inconsistent. You inforn^ec! ;ne tna: zze ';.::'^>'_s 
resulted from each pnysics faculoy irer-oer oeing r-vscons . -a 
0^ sore of the exoe^iments . '/ou also snov;ec -r.e z^e cene;~al l_a 
oion sheet that should alleviate any ccnfus^ion on :ne oa-;: 
do feel that this instruction sheet is mere ohan a:ecua:e ; : 
uiade one right choice in letting each facul:. n:;e";Der nave in:.; 
lation of the laboratory activities. I 00 nowever^ sieges: :.'^a 
experiments that v-jere not nared and rewor^k one ^z^-'^^zz 'Z- z:r 

Overal 1 evaluation 

It is obvious that you have spent n-;anv zoc-:^s 
niaterials and activities for the ph>sics pnase 01' yc.r N.SF Z-^ 
you are as successful in the i-^olementation of the progr^aTi as 
in the oreparation of the program ihe ncur^s ohao yOu nave soen 
been in' vain. To successfully implement you- orogram, ycu m-s 
oinued support of bot!'^ your admi ni soratvon anc *acuioy, a^;^- as 
above they are certainly knowledgeable 0-^ you:^ orogr-ar zzz ^zz 
full suDport of your efforts. 



Sincerely , 




Charles A. ^icketo. 
Chai r^man 

Ceoa-tmeno c"" Che" 




and Report by Dr. Jack Lochhead, 
Physics Department 



Xavier University o[ Louisiana 

NEV; OF.LEANS. LOUISIANA :0!:.5 TELEPHONE 504, '•'.^h 1 1 
College of Arts and Sciences 



CONSULTANT SCHEDULE 

for 

DR. JACK LOCHHEAD 
THURSDAY, APRIL 19, 1979 



30 



H. A. Vincent 

Dr. N. C. Francis 

Sr. M. Veronica Drave and 
Sr. Miriam Francis Quinn 

Physics Seminar 

Lunch 

KEN'AN and CAUSE 
Committees and Math 
Consultant 



Rm. 220 A 

President's Office 
Dean's Office 

Rm . 217 

Rm. 201 of Pharmacy 
Building 



Dr. JW Carmichael 



MSL 



^hy . /Pre-Eng. Departmient 



Rm. 217 
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Xavier University of Louisiana 

NEV; ORLEANS LOUISIANA :0!25, TELEPHONE 5Q4,4S67m11 
College of Arts and Sciences 



CONSULTANT SCHEDULE 

for 

DR. JACK LOCHHEAD 
FRIDAY, APRIL 20, 1979 

8:30 a.m. Physics-CAUSE Materials Rm. 220 A 

Evaluation 

10:30 a.m. Physics-APLC Component: APLC 

facilities and materials 

11:30 a.m. Lunch 

1:00 p.m. Consultant's Report Rm. 217 

3: CO o.m. APLC Dedication APLC 
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Consultants Report on the Physics Pro ^ra.^. in the Xavier University CAUSE ^-rant. 

by Jack Lochhead 

Appendix XI (continued) 

May 1, 1979 

On April 19 and 20 I '.'isited Xavier University and Tv.et vith three 
members of the Physics Department as veil as most of the CAUSE staff. 
Professor Harold Vincent is responsible for the Physics component of the 
CAUSE project; this report focuses on the work that he has done. obser- 
vations are based on discussion. ith Prox'essor Vincent and on the vorkbook 
he has ^^-ritten to acccm.pany Physics 201-202; sc'^eduling problem.s prevented 
m.e ^om visitin.v 202 classes. I did, however, attend an undergraduate 
seminar. I vas impressed vith the serious attitudes of the students and 
vith the rapport they had vith the Physics faculty. 

All comr^i.-rnts of the '^AUSE project have carefully -evieved the syllabus 
in the core courses vi ch the -oal c ? maximi::ing the interelatedness of these 
courses and reducin- the number of non-essential topics. The 201-202 vorkbook 
reflects this :ir-::hasis on basics essential to later course vork. :;onetheless 
there are nrcbably a fev -jn-necesGar:/ item.s in the course and 1 vould recommend 
continued pr^|ins; so that m.ore time is available for the toughest topics. 
Tvo areas vhere it m.ay be possible to reduce the covera?;e are the Mechanical 
Properties of Matter and rotational m.otion. I am skentical of the ability 
of m.ost first year students to absorb m/uch in those areas- carefull coordination 
vith the chemist-y course may allov for additional pr>l^in?r in Kinetic Theo-y 
amd Th er m.c dy n am:i c s . 

The course exams include both short ansver or m.ltinle choice questions 
and longer questions recuirin- complex calculations. I vas particularlv 
imtressed by the ::uality the short qualitative questions. Many of these 
require a sophisticated understanding^ of physics and stress areas vhv - students 
^>,c^^u=^-tlv have serit-is di t^f^iculty . 1 encourage the continuing; emnhasis on 
such -u^stitns because thev belt both faculty and students reco^^nize hov much 
ohvsics is reallv beinp: learned in contrast to the rote learnin.^ of rules. 



LochheaG-r)as;e 2 

Appendix XI (continued) 

Questions of this type^'should also be included amon.^ the sar.ple problerriS 
vhich currently contain only c alculati on al probler.s . 

The 201-202 laboratories are good traditional exercises. They have a 
distinct advanta^^e over many more niodern laboratories in that they use simple 
equipment vhich the students can readily 'inderstand. One laboratory- the 
simple rendulum- uses the learning; cycle form:at em.phasized in Xavier's SOAR 
nropcram. I vould like to see m.ore of the laboratories redesif^.ed to fit this 
format. However, the change should be done gradually, it usually takes several 
attempts to fane a learning: cycle lab to fit the level of student. 

The workbook contains a few typographical errors and section headings 
are sometim.es left out. It vo-old be useful to have the booklet reviewed 
bv a ccr."oetent secretary/ or student who r^ould make sm:all form.at corrections . 

The s;cal of the CA'JSE program, is ambitious and im.portant. The physics 
ccm.oonent has m.ade significant nrcgress but m.aintainin^-: that developm.ent 
will require continuing interaction with faculty in other departments, 
esneciallv those in m.ath and chemistr:/. Interdepartm.ental coordination of 
this kind is ver:' rare and Xavier is fort'onate to have accomplished it. 

ab am.a , 3 i rmi i n pch am: 
about ver" e a s \' 
ier physics prOtzrar. 
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'p^Qfessor Pobert Barman, Dent, of Physics, university of Al 
re*"er3 to such nr'oblem.s as "asking very difficult nuesticn:- 
m.aterial" . It vould trobabl;.^ he very rrof itable for the Xav 
to establish contact with Prof. Paum.an's p;roup. 
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PROGRAM 

tinual i 

■A, GEORGIA 
23-26, 1979 



ivention 



Tfidaw. March 23 

♦iS. LOCI Project Symposium— Review of Selected NSF LOCI Projects. 

Atlanta Hilton Hotel 
Thomas Jefferson Room 

Presider: Martha T Haic^e:. Professor of Biolcj/. Gamesviiie Junior 
College. Georgia. 

50. LOC! Project Symposium— Review of Selected NSF LOCI Projects, 

Attants Hilton tiotet 
Council Room 

Presider. Dorothy Brock. Asscciaie Professor of Bio!c;^>'. No.'ihern 
Georgia College. Dehlonega. 

2:10 PM-3:10 PM 

51. LOCI Project Symposium— ."Review of Selected NSF LOCI Projects. 

Atlanta Hrr.on Hotel 
Thomas Jefferson Room 

Presicier: Retrecc' A Halyard. Associate Professor. Biology. Clayton 
J-jrMOr College. Atlanta. Georgia. , 

52. LOCI Projecl Symposium — Review of Selected NSF LOCI Projects, 

Atlanta Hilton Hotal 
Council Room 

Presider- Dorolhy Brock. Associate Professor of Biology. Ncthern 
Geo.'gia CoHege. Dehlonega. 

1 PM-2 PM 

53. CAUSE Project Symposiurrr— Review cf Selected NSF CAUSE Projects, 

Atlanta Hilton Hotel 
John Adams Room 

Presioer: Harry Prince Allen. Associate P.'Ofessor of Mathematics. 
Chio State University, Columbus. 

Highlights of the Science Learning Center at the University of Texas 
at Arlington. 

Presenter: Ann Benham. Associate Director, Science Learning Ce.n'er. 
University of Texas. Arlington. 

Multi-Pathway Learning. 

Presenter: Jacqueline T. Hunter. Ir.struclor. College of Arts and Sci- 
ences, Xavier Unlverslt^ New Orte^.'-s, Louisiana. 

improvement of Science Instruction and Develcpment of Evaluation 
Procedures. 

Presenter: Philip John .Arnholt. Assistan! Professor. Concordia Col- 
lege. Milwaukee, Wisconsin. 

Complementary Concept Modules for Ma!hem,atic5. Chemistry. Biology 
and Physics. 

Presenter: Eldon L. Miller. Chairman, Department of Mathemiatics. 
University of Mississippi. University. 

22 
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^noe-zi-< XV--?ortion of Program from CAUSE Dissemination WorkshOD indicate' no 
;:resentation by Dr. Carmichael concerning XU's CAUSE Grant 
COMPREHENSIVE ASSISTANCE TO SCIENCE EDUCATION (CAUSE) 
INFORMATION EXCHANGE SEMINAR 
(CIES) 



- PROGRAM - 

(All sessions and meals will be in the Jan- S. McKimmcr, Center) 

Monday, August 6, 1979 
n-.OO am - 12 Noon CIES Registration 

12 Noon - 1 :Q0 pm Lunch 

1-00 pm - 1:10 pm Welcome and Seminar Admi 'i strati ve 

Procedures 

- Denis Jackson, Project Director 
N.C. State University 

-r.^r; . ^ • 15 r.^. Introduction of NSF staff 

'•^^ ' - Richard W. West, Program Director 

CAUSE 

- -i -9^ on Sc>:edule of Events 

■ ■ _ Lawrence H. Oliver, Program Manager 

CAUSE 

-20 om - 1:^0 Dm Historical Overview of CAUSE and 

Purpose of Seminar 

- Richar-d W. West 



;C pm - 1:55 pm 



1 :55 :.T, - 2:00 pm 



2:00 pm - 3:00 pm 



Science Education at NSF 

- Marjorie Gardner, Division Director 
Science Education Resources 

Imorovement (SERI) 

Seminar Evaluation 

- Judith B. Erickson, SERI 



S'^ssion 2-1 Chairoerson: Lawrence H. Oliver _ 

— Presenter: Avery 0. Dennis, Sandhills Commumty Cclege 

Improvement of Instructional Delivery^via Establishment of an Individualized 
Instructional Laboratcry" (Area 3) 



Sessio n 4^1 Chaircerscn: Ricnc-^d W. W-t . . , _ . 

Presenter: J.W. C^-ncnae:, ur. . Xrv: er Un . v j: .1 

at New Or-'ca'-: 



:00 zr. - 3:30 



30 p:^: - 4:3. 



Oc"*ec/Soft ::r^nks 



^^^s'"-^ ^-^ Chal TDerson : Ricna:^cl W. West: 

""^""^ — ^ Presenter: Ciircis MiTes, ^ieer^ont Tec;;n:cal Oo;.cge 

:-;eio:-ert 0" an Inter :isci ine El ectron1cs/:-;eth Proble:^ Sclvi-g 
0l:-rMcu: ^Area 3; 

^-vear -nd ?h.O. Insiit^ilons - Proposal Reading File (Area 5) 

^:30 - 5:30 2^, 

s:^tjticns - ^reposal Reading File (Area 5) 



' ea r 



Session Chairperson: Marjo^^ie Garcner 

Pr-esenter: da:nes L. Koevenig, Florida lech;, aa i 

Uni versi ty 

-dse of Video Cassettes and finite -ts to^oeaoh Reniediai Skills and Concepts 
in -he Siolcg^cal Sciences" (Ai^ea ^) 

5:30 - 7:30 pr: D^^^^' ^^^^^^ 

xxxxxxxxxxxxxxx:<xvxxx:<xxxxxxxxxxvxxxxxxxxxxxxxxxxxxxxvxxxxxxxxxxxxxxxvxxxxxx 

Tuesday, A'jn-jst 7, 19 ■? 

7:3C arn - 3:30 a- Breakfast (Area 2Cl 

S:30 ar, - 9:30 arr. 

S"-^S5ion '^-3 Chairoerson: Richard W. V.'est ^ ^ 
Presenter: Willia- Palcw, Mia-i-Oade Co-n:jmty .onege 

CcrTiputer-Xananed >'ult^T.edia Math Learning Center^' '.Area 3; 

'^^ssi^^ --^ Chairoerson: Lawrence H. Oliver 

'''' ^" ^resenaer: Cera'C W. Isch, .ake i^o-est University 



and Revitalizazicn 0^ Lndo-graduatc Educacion in Eiolog; 
(Area 



Appendix XVI'-Statistics for the Use of the APLC since its opening. 

Gf| XAVIER UNIVERSITY OF LOUISIANA 



finter-Off ice .^emo 

JW C ichael , Professor of Cheiniscry 
Leslie R. Morris, Director of the Library 
December 18, 1980 
APLC AC tendance 



Month 1979/80 1980/1 1978/79* 

July 35i9 3124 

August 3055 2405 

Septernber 14997 15979 

October 19221 15979 

yove-.ber 16198 197 00 



December 11293 j.^^^ 119- 

5905 



, un e 



13453 



„ anuary 
February 
March 

)ril 12929 



Apri- 

Mav 1023 2 



522- 



/ 



131753 TOTAL 53155 



10210 



15 647 ^270i 



;570 



T -J n t z i\' '-^ r o k r ar. 



Aooendix XVI I --Program for SREB-sponsored SREB WorkshoD in New Orlee-^s 

SCIENCE INSTRUCTION SEMINAR 



Overviev o: en 



Preser.tawicr, : Deve 



c f Scierxe Learn i: 



Dr. Hovard 
Tuskcc;ee 



E r . Johnny Gills 
Jackson Stare Jni'.'"-rsi: 



bis::er .-race ::ary 
Xavier Universiry 



L S C U S S . 



r . 



nsrrar- .L.is 



Labora::cry Teaching : 



. c - b ^ w > 
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Aoper.dix XVI "--Schedule & 




Report for Overall, Final Evaluation 



Xavier University of Louisiana 

NEV; ORLEANS, LOUISIANA 70125. TELEPHONE 504/4S6-741 1 

Schedule for 
Dr. Bobby N. irby 
ChainTian, Department of Science Education 
U. of Southern Mississippi 
to evaluate 
CAUSE Grant SER77-06227 



Monday, Aori " 21 
9:00- 9:30 
9:30-10:00 

10:00-11 :00 
11:00-12:00 



ua^ 



:hael 



Sr. Veronica Drawe, University 
Dean 

JVi Carmichael 

CAUSE Con:n:i-tee 



University Guest House 
Adnin. 207 

Guest House 
Guest House 



Jacqueline Hunte^, Biolocy 

Sr. Grace Mary, Biology 

3ill Jones, Mathematics 

Harold Vincent, Physics 

Sr. Joanne Bauer, Chemistry 

Ja' Carmichael, Cht-mistry 

Bill Irlbeck, Math ^cannot attenc; 



, 2 : 00- 1 : CC 
1 :0C- 2:0: 



/ ■ 



0 : 



'^escay, 



9:00-' 
;0:0G- 



Uuncn 

Chemi str^y : S:^. Jeanne , 
Barbara wel Is, & JWC 

^hysics: -arolc Vincen 

^-^ath: E-:i; Jones & 3i' 



O'oloGy: Sr. Grace Mary s 
JacGueline Hunter 



- :u 1 ty ^t n" 
Guest -GUS5 



•'e^'ceces 



:c-i2::{ 



V^sit 



JW Carmicnae' 



stutent- 



12:30- 



Revis't as neeced i v;-'te ^eto^t 
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Dr. J. W. Carmichael 
Director, CAUSE Project 
Xavier University c~ La. 
New Orleans, LA 70125 



Dear Dr. Ca^-^^ichael , 

Please find : :tached the evaluation report on Xavier 'Jnive;^s-t_ 
Cause ^reject. 

If you have any questions abouz this rerc^t, please do net '^esi- 
zaze to ca'l on ^e. 



Sincerely, 




BoDoy N. irby 
Chai "'man 



EKLC 



vconti nued) 

Report of Site Visit 
To Xavier University 
Louisiana CAUSE Proiec* 



Bobby Irby, Chairman 
Deoa^-Tient of Science education 
University o^ Southern Mississippi 
Hactiesburg, MS 394C', 



:5 -r-eoara-icn 
:7irce Preparation 

Ty visit to Xavier University of Louisiana, Dr. J. W. Carmichaei, 
ec- Di-ec'.or, sent me copies of the original CAUSE proposal and subsequen 

- -ne Ma-.he-atics and Science Project. The project was for the deveiop- 
: -.:-i-ce::arzT.entai improvement program for the entry-level courses in 

- -atheniatics for science majors. The _ documents were studied to provide 

- cacKcrcunc about the work proposed, to maximize the usefulness of a 2- 
t£ -.'isit. 

Car^'- ic;^ael arranged an itenerary as follows: 
-c^ia^r", April 21 



9:3; 



1 :C0 
2: CO 



J. W. Carmichael 

Sr. Veronica Drawe 
University Dean 

J. W. Carmichael 

CAUSE Committee 

Jacqueline Hunter, Biology 
Sr. Grace Mary, Biology 
Bill Jones, Mathematics 
Harold Vincent, Physics 
Sr. Joanne Bauer, Chemistry 
J. W. Carmichael, Chemistry 
Bill Irlbeck, Math 

Lunch 



Chemistry: Sr. Joanne Baeur 
Barbara Wells, J. W. Carmichael 
Sr. Carl a. Chairman 



University Guest House 
Administration 207 

Guest House 
Guest House 



Facul ty Dining Room 
Guest House 
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Mcncav, AGril 21 'Coniinued) 

2:CC - 3:0C Physics: Harold Vincer: 

3::: - ;:0C Math: Sill Jones k 

Bill Irlbeck 



"uesday, Ao--:l 2r 



9:CC - 10:0G Biology: Sr. Grace Mary 8^ 

Jacquel ine Hunter 

;C:jO - ;1:CC Visit APLC & talk with students 

;1 :CC - 12:C: J. W. Carmichael 

12:22 - 1:CC Revisit as Needed & write 

report 

3. People Interviewed 

'he fcllowinc people wei-e interviewed during my site 

CAUSE Cortr^i ttee: Dr. J. Carmi chael , Director 

Sr. Joanne Bauer 

Ms, Jacquel ine Hunter 

Sr. Grace Mary Flickinge- 

Mr. Sill Jones 

D-. Harold Vincent 

Matnerr-at-^cs : Mr. Bill Jones 

Dr. Bill Irlbeck 
Sr-. Roseirarie Kleinha^i, 
Chairperson 

Chemistr^y: J. W. Carmi cr^el 

Sr. Joanne Bauer 
S'^. Mary Carl a Mahmstron, 
Chairpe"^3Gn 

P-ysics: Dr. Harold Vincent, 

Chairperson 

Acmini stratcrs : Sr. Veronica Drawe, 

University Dean 

Students : Uni denti fi ed 



Appendix XVIII (continued) 
II. Gn-Site Interpretation 

A. Project Instituticna ntction 

Accompl isp.iTient of total instifjtional ization of the p-oject is arena the 
very significant acco~=l i sh:T^ent5 of the project leadership. The eight courses 
for- tne science and r:itne:natics entry-level preparation of science ir:a:cr-s which 
were deyelooed as one of the major objectives of the CAUSE project, have become 
an official part of the Xavier University's Science and Mathematics Curricji^m. 

Additional evidence of institutionalization of the project include (A) 
the strong support" by the administration, (3) the current anc projected role of 
the Alternate Pathway Learning Center (APLC), (C) classroom and laboratory fac- 
ilities and probably the most important, (D) the faculty interest and commitment 
to the program. These courses, (as all courses at Xavier University}, are taught 
exclusively by regular faculty m:embers, including laboratory. Teaching assistants 
are not utilized as instructors. Taken together, these represent a very important 
ccmm^itm.ent of physical and hum^n resources to the Xavier University's academic pro- 
gram. 

Additionally, during the CAUSE project. Chemistry developed and implemented 
a second semester Piagetian-based laboratory in general chemistry fo- its entry- 
level majors and estaolished the mechanism ~-or- evaluating their- majors' progress 
throughout their degree programs. 
3. Facilities 

Facilities are somewhat old and in need of renovation. Also, they are 
possibly in neec of expansion, but at the present, these are put to m,axim;um use 
and are considered adequate (possibly with the exception of chemistry). 3asic 
equipment for the teaching of entry-level courses addressed by the CAUSE project 
seems tc oe sur'ficient. However, no detailed evaluation of the facilities and 
ecuioment neecs was undertaken. Conclusions were basea on input from faculty. 



Aopencix XVI 1 1 ( conti nued) ^ 

::. 3n-Siue Inuerpreta" ion :;Ccnfin'j8C; 

Te£-.c.-.-"C Assis-an-s, ( undergracucte c:- graduate) are net availa:'r to 
assist tr.e -"ac-;ty with :he day-to-cay chc-es. 'acuity rerae-s lectu-a, o^2:a-e 
all laboratory set-ups, grade capers, develco evaluation instru~e-.ts , etc. /ms 
contact rr.anir-ests itself in superior instruct-: cr.. Student bene-'its see- tc be 
wcrtn tne extensive effort of tne faculty. However, -. . would see- cost e-"-'ective 
tc utilize senior science majors to assist with laocr-atory preparations and --ree 
the faculty for other constructive activities. Surely the faculty has oeen 
involved in many extracurricular activities tnat effectively promote Xavie- Un-:- 
versity and CAUSE. 

C. Course Structure 

The entry-level cou- ses of all four departments (two courses per depa-t- 
m.ent) consist of a com^.ercial textbook, laboratory manual, and student workbook. 
The latter two item,s were developed as part of tne CAUSE Project. Accitionally , 
eacn departm.ent has begun to administer common final examinations in all secf;ons 
cr" a given course. Chemistry chose to use the American Chemical Society's 
Cooperative Examination as the final in the second semester. Mathem,atic3 arc 
Physics we.-e develcpi-g second semester final examinations of similar specificat'C-s. 

Handbook . T'-e nandbook varies slightly among depa'-tmients but basically 
it contains content objectives, sam.ple problem.s, tests, sample calculations anc 
solutions tc :-cblems, audiovisual m.aterials, anc rsfe-ences to alte-nate patinways 
-or- learn'lnc. 'he nandbooks seem to be well received by the students. The brightly 
colored covers have ser-ver. as a sym.bol o- the CAUSE program on cam.pus , influencing 
the development of handboc'^ by other departments. 

-ctaole cnances -.r-e m.ade by Biology and Mathematics in their entry-level 
cGur-ses. Biology deve-coed Iwo semesters of general biology to replace a one sem- 
ester- eacn of gene-al biology and zoology. Mathematics modified pre-calculus 
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vne- Xavier^s NSF - CAUSE prcposal of 1S7S v-s —zz^- tne -:c;cc. 
•.,oar-~ent made a ccn..itr.ent tc implement zhe_CAUSE o-grar. even .nc.g 
3e"Sonnel couH cnange and fu.ciing wc.ig De _w. tnc-av;. . .•;^^S.c:ugy ... .^^^ 

of the arar.t was ai-ed at oro^viding a coorG-natec. ;--ancar-c,zeG =,p..c 

-ne teacninc cf General Biology for Science ..lajors a^: .enera, . ology_-c..,.- 

to-v -^or Science ^ajors. In c-de- -O -aintain tn:s c:o"G--,ec a... . .. 

3ic'"0Gy dsnartrnsn-: of-'ers zhe fol: owing oian. 

I. InteG'-a~e .'. '"acuity 

: v=v -acuUv shoulc mee" ini::ially wi-n -racul-y al- = acy -^aching 
Senera^ Biology, in ores- -o allov; n- ^zzu:zy -o: 

- ^~-ain backcr-ounc in:^o-a-^on on ine cevel oo--- ^of one^counsa. 
2: Become ^a-i^iar wi'n course— V'o-koook , oaxt, o.-zzes, :aoo:=- 

-crv rr;anua" . . - 

r r-:....^«i.-v ~8-tinc3 th-ouGnoun -he semester or Genera: r-0:C,y 

-."^^a r<' over v;hai is haooeni" in the various sec-icns 0- zr.a ccur-s = 
^„ e-'-'ort to ir-on out all :;roblems as soon as ocss:o:-r 

::. ;:Gca-ing one oou-se vron incut "-om soudenos and -^acul-y 

■-.■-s----nna-"re az mid-semesoer zo gsz seme conceozions tnaz szudenzs 
n^ve'about tne cou-se, whether or not they are using z- suoporzs 
:::: m-o zhe course ('workbook, tapes, zuzor-ng jervi ce. , 

-^'r'>h= -esults are tallied, reviewed by the Ger-ai oio!ogy 
--^'cultv, feecback and cl a-i-n cation, ir' needed, are given zc .ne 
szude-zs by -"acuity. If it seems necessary, changes m;ay oe ~.=ue. 

-weeklv meetings o^ zhe Gene-al Biology faculty allows new f^'{r:y 
. -v^'inout in-o zhe course by oosenvation ano discussion 0. .n.,:g. 
-hi-- wo-k or Gon'z aopear zo wo':-' , This provides a vaiuao.e and 
-op-^^n-us :^ource o'" inout into the course and se-ves zo at:ow ,ew 
I-..'--., -0 -'-^1 as z-ounh zhe course is his/he- own oecause or ..ne 



pendix XX (continued) 



DUTIES AND RESPONSIBILITIES OF GENERAL BIOLOGY COORDINATOR 
'he coordinator -,s expected to: 

T ?v-opa-9 a dav-by-day outline for the semester detailing the material to 
be^covered each class meeting and provide a copy to each instructor. 

7 Me^t with the other teachers individually or in groups on a regular basis ^ 
to coordinate the teaching and provide a forum for discussion or the conu^nu 
of course, textbook, alternate pathways, etc. 

3. Prepare in conjunction with the other teachers of the course a comir,on final 
examination for the course. 

^. Collect copies of each instructor's hour exams as well as a copy or' midterm 
grades and final grades. 

- As soon as possible after mid-term, compute a grade distribution for each 
section as well as for the combined group. This grade distribution snou.o 
shew the percentage of students making at least a C and those m.aki^ng oelow 
s C. Also a student-attitude questionaire should be distribute^ lO a,: 
, section? and the results tabulated. 

^ - the ^=^0 -'f th- semester, collect a copy of class roll from each section ^s 
instructor containing name, final exam score, (plus standardized CL.P test 
score, if a standardized test is given), and final course le.ter grace tor 
=^ch student Each instructor is to submit class average on the Tinal_exam 
(plus standardized test, if any is given) and grade distribution ror nis or 
her section. 

7 r^iculat" over all average on final exam (plus average on any standardized 
■■ --sc given) and overall grade distribution. This data is to be recordea on 
the coordinator report form (see appendix) and placed ir. the aeparimental _ 
files. This information to be recorded on the departm.ent s master sheet n, 
the departmental file. 

I. Order binders for workbooks and laboratory manuals (should ba dene by spring 
for the following year). 

9. Make corrections in the laboratory manual and the workbook. 

-:. Get workbooks and laboratory manual to the printers and to the bookstore (send 
-Q printers by the end of the r.prinq semester). 

■■. ^'jt the answers to the workbook questions in the APLC. 

■2. '.cda:_ the list cf alternate pathways as new materials come in. 



Anpendix XX (continued) 

Appendices zo be a'::acr;ed to this fori?:: 

1. Copy of coL^rse scnedLale given zo eac:: stucent. 

2. Copy of cornmon ^inal exaninatio:: . (See Jackie Hunter 
J. Results of mid-:errTi student azticiide questionaire. 

4. Grade distribution report. 

5. Master copy. 
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Basic Principles of Biology 
Biology 1:4 

3 hoLirs/wk 

3 s.h. 

Biological Science (second edition) by Keeton 
Workbook Tor Basic Principles of Biology 

COURSE OBJECTIVES: 

This course is casigned so that the student 

1. will be introduced to the basic concepts wh':n uni^' all biolccical 
sciences, 

1. will be given experience in organizing and studying probler-.s 
utilizing the scientific --ethcd. 

3. will develop a respect for and appreciation .-fe in v:s various 
forms. 

^. will becorre aware of the diversity founo anyone living things. Soecific 
behavioral objectives for each 7>cdule are listed in the student work- 
book. 

ATTENL:A:iCE 

Students are urged to be present and punctual for all clc'sses. In the event of 
absence, for any reason, the student is solely -espcnsibie for the infor-;ation 
Tiissed. 

Additional Helo 

Tutoring is available in the Biolocy section of the Alternate Pathway .ermine 
Center (in tne Libra-';, in addition, the APLC is well equipoed witn A-V 
T^terials designed to' assist you to uncerstand the T^terial presentee in c.ass. 
Students are urged to take advantage of the services ^J^^r^t in the AFLC. 
Tne Biology hours are as follows: 

Men. - ""huT 

Sat. 

In addition, ycu- ^r3t-u: 
r^terial . 

Assicnr:ents 

Students a-e :o answer* al 



Course: 

Classes: 
Credit: 
Texts: . 



s 



3:00 a.::^. 
3:00 a.:n. 
9:30 a.-. 



3:00 0.::^. 
3:00 0.-. 

;.:oon 



:s ava- 



arc 



:ne cues 



^nswer^ 
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COURSE OLT:.INE 







Ur\ 1 C 












W - : 






- 1 r . 




Jan . 


- 




oan „ 






uan - 


<10 - 




^an . 


Xr 


l-.Ol Mendel i an ^ev.et'zs 


Jan. 


3C - 


Feb. 1 


Jan. 


31 




rec. 


4 - 


reo. c 


r eo . 




Mendel 












14. C3 MolecuUr Genetics 


Feb. 


3 - 


11 - 13 


Fee. 




Test I 








Feb, 




15 Plant Develcpmen w 


Feb. 


' s - 


22 


Feb. 


21 


15. Gl Aniinal Develoci?.e.'*:t 


Feb . 


2- 


27 


Feb. 




15 EvolLition 


Feb . 


29 - 


Mar. 3 


Feb. 


2S 


17. CI Ecosystenis 


Ma:-. 


5 - 


7 -10 


Mar. 


^ - C 


"Test 11 


Mar . 






Mar. 




^/ .0:1 Populations 


Mar. 


1^ - 




Mar. 


13 


17. Q3 Intersp. Intaract":cns 


Mar. 


1 c 




Mar. 


IS 


J./ .04 Diotic Coirrri. 


Ma:*. 


21 - 




Mar. 


20 - 25 


^8 wiass^ncaticn 


Mar. 






Mar. 




Viruses anc ^-.onera 


Mar. 




.-,cr. X 


Apr. 




dZ.Ji inailopnyte 


Apr. 


c 




Apr. 


~ 


"est III 


Apr. 


11 




Apr. 


10 


fi> 

20.02 En^brycphyta 


Aor. 




15 


Apr. 




21.01 Protozoa and 


Aor. 


IS - 


21 


Apr. 




Porifera 












21.02 Coelenteratss anc 




20 - 




Ap-*. 


22 - 2-- 


Platyhelment.'ies 












21.0-3 Ascheln^inthes etc. 


Acr . 


2S - 




Ac-. 


2- - 29 


21.0^ Echincderr-ata anc 




2 - : 




May 


1 - 5 


Chorda ta 
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^1 r^'-^M 







""iAH 




n r.' 


C-?J=.Dr. Di?? 

.1 a ri !> ? f 


























C 


C 

1 
















































i 




^ 

















0 <■ 



c 

X 



c 
r; 
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3. Statistics at niid-ser:ester :^nd end of se:::ester. Appendix ;\" 

d. /.'eekly -eetings of General Cher-ist^' pnoviuc a valuable and ^contin- 
uous source of inout into the course particularly frorn new faculty 
nho hopefully begin to feel as though the course i^ iiis/her cvci 
because of this invest.T;ent that is made- 

Since the material to be covered in the general Chenistr>' course is 
deterniined by the Chemistr>- Department as a whole, there is a need 
for oeriodic input from the Cnemistr>^ faculty into the course. As 
a means to this' end, one Cnemistr>' staff meeting in tiie spring 
sem.ester of each year might be devoted to reviewing the m:ateriai 
in the course, evaluating the objectives and making any additions 
and deletions' that seem appropriate. N.B. .Any additions to the 
course material must be accompanied by tre deletion of an euuivale:: 
aT;Cunt of mtaterial. 



>iaintenance of the A?LC: 

A. The Chemistry cepartment >.:11 be represented by one faculty member 
and one student tutor on the .A?LC CommLittee. 

3. Training session for tutors who will ae working m the ^PIC 'along 
witn those who work in the drills as learning assistants;. 



Get set four keys 'or drnl 'r^cm JV.C's Office. 

j:en the door at the far ^nd of the MSL (ihe one closest tc 

^uani. Lab;. 

L^nlcck the f:ie cabinet vnV) tests and the cabinet with -ne a 
rcc^s . 

Count the grade becks to see that aVi four are there. 

(If not see re iirr.sdiate ly 
i.et anyone v,nc wishes' take the test start. Renerriber that :^ec 
c-her criils need a slio to ccire in. 

By 15 minutes after the beginning of the drill, ever.one r:as 
ta<'":g a test. 

As scon as everyone starts taking the test, you shoulc: 

a) ^rite the CHALLENGE QUESTION for the dril i on the boarc an 

t^eni to work it, 
0} take roll (AND KEEP IT JUST LIKE YOU DO GRADES), 
c; oomolete, sign, and put in campus niail absence slips for S 

'^^^riam Francis, (YOU MUST DO THIS, IF YOU AREH'T WILLING 

T-E RESPCNSI5I-. ;y WITH THIS JOB, THE;^ QUIT NOW.) 

Put two bonus problerr-iS on the board. 
T^e students have ^5 minutes to take the test so that :/ f . 
t-^e ^irst hour you shcu^id collect everyone's test. 
As scon as students finicn the exar;i (even if the m' ^as i 
uo;, sta!"t cr^aoinc. You should grade all tests as rapicly as 
and be finished by 15 niinutes after "he e^d of the first hcL.r- 
5. culd oair uo anc work oonus cues c: on wnile-you grace. 
Stucents wno get 9G'= (9 oT 10 questions) are free to leave as 
;ou record tneir grade. Remember the -^1 point (if acol'cable 
can take the test •■iuh then. Also record bonus ooint. 
tl""! other st^dnets remain in d>'.^'l for are reported as a:se^t 
S:e-c :ne next ^5 minutes vthe ^ast ^5 of tne 2nd hour) going 
w-at t^ey massed. It is better if you get tnem working 'n g-- 
.->:nc ^>.e chal< board, etc. 

^t tne o..g-inning of t'^e 3rd hour, all wro haven't oasse: a to 
c^ctner- ve^s^c^. Ac^in, tney have ^^5 -^i nutes--wi th no Cha'le 

c. snou^d s:end tne last 15 niinutes grading tne tests, sig^' 
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-c-ke sure you have a record cf everycr.e s pr:ur-e££ .. 
tu'-. v list, of tMOse oehirc to Jac-inta, 
cc-r.t a:-., •■•eke sure the cr^de books are a"! ' fro- cat in 
".OCX one -i":2 cabinet and tha qrado occk-Ccoi n .: . 
-ato-" kevs to J'..'C, have a GGOD STIFF Dr\In:\. ---F 
lock the ct^:- cocr of the MSL, 
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! Cr.-t:. istry Staff n^eeting to review 

Gerieral teriistr^' course T.aterial 



-er . 



plans 



(Xiestic: 



: statistics 



Lecture 
\ Lab 



I Ordering of supplies 
! Binders 
^ Textbooks 

i Duplication- -Printing Office 
! liandbock 

Manual 
ririal Exajr:S 

Duplication 

N'cdule tes'^s 
ronr.s 



Beginning ci eacn se:nc:: 
Mid-semester 



Mid and end of ser^ester 



Dec. 1/ April 15 
Dec. 1/ April 13 



March 1 
ADril 1 



March 15 
March 15 
Dec. 8/ Arri: 



ERIC 



0 



1 



s 



/ 



X 

V 



0 

ERIC 




ERIC 



:T:c:e^ia^ to oe ccverec eacn c^ess r;ee:ing anc pi^ovice a cccy 
::o each ir.scrucior. 

Meet v/ith the ctne" teachers i nci vi dLja"; 1 y cr in croups on a 
regu;::^ basis to ccordinate the teaching and provide a for'jrr, 
'"cr discussion of tne concent of course, textbook, aitemace 
pathv:ays , ezc 

P:"epar& in conjunction wich che ocner teachers of the course a 
coniiTion final examination for the course. 

Collect: CL^pies of each instruccor's hour exai^s as well as a ccoy 
0^' ni'^d'erni grades and final graces. 

As soon as possible after niid-ter:;], con^pute a grade distrihuiion 
for eacn section as well as for the coivibined group. This grade 
distribution should show the precentage of students making at 
least a C ana those ir.aking below a C. Also a s tudent-atti tuce 
question should be distributed to all sections and the results 
tabul ated. 

At the enci of the serr.ester, collect a copy o^~ class roll fron^ 
each section's instructor containing name, final exan; score, 
(plus standardized test score, if a standardized test is given), 
and final course letter gi^ade for eacn student. Each instructor 
is to suomit class average on the r'inal exan (plus standarcizeo 
test, if any is given) and grade distribution for his or her 
section. 

Calculate over ail average on final exam (plus average on any 
stancarcized test given) and overall crade distribution, 
'his data is to be recorded on the course leade^ report form 
.'see apoendixj and olaced in the depart;;>ental files. Th*is 
information to be '"ecorded on the oeparti^ent ' s master sheet 
i n tne deoartmental fi le. 
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Append-' :< XXIII--Physics' PiansA^^ SmSk Conti nuati cn aftsr Grant E-:' 




Xavier Universitv of Louisiana 

NEV; 0?,'_£ANS. LOUISIANA 70125. TELEPHON? ' OA/ ASS 1 
College of Arti. and Sciences 



Dr. ]W Cirmichael , Director of MSF-CAUSl Project, 
Xavier University of Louisiana 

vOV; H=ro^c^ A. Vincent, Physics/Pre-Er.gineering Department 
and CAUSE Committee Representative 

January 23, 1980 

J3JECT: Continuation of the Physics Portion of che CAl'SE Project 

Wh«n the Xavier University CAUSE propcsa, of 1978 was ./ritten, the ^l-ysics/ 
--'nqin-ering Departnent agreed to continue the prooosed program be^.onc ui^ 
.g^-:^- '^•jnded by the ^'SF. At the time that the p-o^'ect was fundec. a single 
-CLiizv member taught the lecture classes directly effected by the projec-. cine 
-ne same person anc one other were responsible for the laboratory classes ai- 

C-^h the increase in the numbers of students enrolling m tnese courses 
^h-r- "he Increase in the number of class sec. 'ons and faculty teacmng 
them, -ic is necessary to establish a written departmental pol'-.y on tne ccti-,- 
uation of the physics component of the CAUSE project. 



1) The Deoartment Chairman will designate, ^n tne spring 
semester, course leaders who will be respcsiole tor co- 
ordinating course activities and schedules during the 
following school year. One course leader will be -ame. 
for the lecture sections of Physics 2C10-20 anc one tor 
their laboratory complements, Physics 2010-20L3. 

Each course leader is expected to: 

a) preoare syllaci for th- courses . . ^ ^ 

arrange a schedule (when) and plan ^wnat is included, 
for quizzes, tests, examinations, homework assignrr.ant 
and (laboratory) exercises. 



Appendix XXIII (continued) 



c; meet with the teachers of the v — icus sections indivi- 
dualiv or in groups on a regula- basis to coordinate 
the teaching and provide a forur^. for discuss^'on of 
contemporary problems of the ccu'^ses. 

d) prepare, conjunction with the teachers of the otner 
sections, a common final examination. 

e; collect copies of the teachers' cjizzes and tes'cs anc 
midterm and final grades. 

f^ As soon as cossible after midter-., compute a grade 
distribution fcr each section as well as for the com- 
bined gro'JD. The distribution snould show the percent 
of students making a C or better and that of the stu- 
dents making below a :. Also, a student attitude 
questionnaire (already prepared) should be completea 
by students in all sections and the results tabulated 
and distributed to the teachers. 

Integration of 1) In pre-hiring discussions, the Department Chairman will 
New Facu Uv in-c ' describe to the prospective faculty -ember the physics 
Departmental compcrent of :he CAUSE project. _ ^ 

cvstems In imtial meetings with the newly hired racuUy, Lhe 

— ■ d=partmer,t' s CAUSE coordinator will orovide background 

in-"ormation on the development of the general ohysics course, 
and :he accomplishments to date. 
3^ The new faculty member will be given a Physics Manual so 

that he/she will become familiar w-:-.t its content materials. 
An explanation of how the materials are used in the course 
will be provided. 
-) Special attention will be devoted tc ensuring that the new 
faculty member understands the objec-.ives and mechanics or 
the Piagetian-based laboratory exercises- 
5; The new faculty member will be given a tour of the Alternate 
Pathwavs Learning Center, with a aiscussion of tutoring, 
comcuter terminals, filmstrips and tape cassettes, and tne 
Grading mac'ine. 

'A'eek^y meetings wi'l be held by teache^-s of the general 
ohysics course in order for each to be made awa^e what 
is happening in the various parts of the course -- '-."nat is 
workinc, what appears not to oe wor<-:ng, attem.ptmg to 
cc-rezting the di . .'i cul ti es and ansv.erir.c quest-'ons as tney 
ari se . 

••^ai' - >c= 'O'.r-^ leeters a-e resoonsiole -':r collecting da^.a and 

---7— -7t--^7^r- Gi 5^-17-; na.ina tne results of the on-going evaluation ccn- 

Z-.t-l^ c= -vp"- cu- ■ around tne micterm of tne se-este-. Tne Departm.-nt^ 

^ -ha-' wil' '-s restonsiole -or the end-or'-cou'-se evaluation 
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Maintenance 
and Revisions c 
sics >'anuai 



Maintenance of 
A?LC Act:v-t;es 



Professor Vincent will be responsible 



for revisions of 
and alterations 



the 



Phvsics Manual . Aaditions, deletions 
should be agreed upon by department faculty and suDmiutea 
Prof. Vincent for inclusion in the manual. 

will be responsible for ordering 
the bookstore) on t.-e first class 

dav of 



to 

The Department Chairman 
and havina available (in 

fall semester the appropriate n^moer or manuais, 



the 

The Deoartment Chairman will appoint an APLC coordinator, 
wr.o will ensure that tne activities of the ?nysics_area 
ar^ effectively and efficiently conducted, ihese include 
selecting tutors, arranging the tutoring schedule, moni- 
toring of tutoring activities, keeping current the list 
of A°i C learning materials, representing the department 
on th" APLC Cormiittee, selecting a student representative 
on the APLC Coirmittee, and other duties deemed necessary 
bv the chairman. 
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COoRSE 

:C;.RSE: ?HYS. . 

MEAN ON EXAM 

ST'JDEN'S ~AKIN3 X:j EX,-..M 
NoMBER PERCENT 



LEADER'S REPGR: 

CGUR-E 

SEMESTER LEAD-- 

MEAN CN STANDARDIZED EXAM 

STuuENTS TAKING STANDARDIZED EXAM 
NUMBER -ERCENT 



GRADE DISTRIBUTIQ: 



MIDTERM 



■INAL 



NUMBER 



PERCEN' 



NUMBER 



PERCEN" 



B 
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Appendix XXVI 



QO A. I 



oject 

'Stress On Ana'yticai Reasoning) 



; Carmicha-ii. Johnetie Hasseil. Jacqueline Hunter. Les er vcr.is. 
Mary Ann Ryan, and Harold Vincent 



I 



N RECENT \'EARS, :ht^re nas zeev. cop.s:d?rdole ;n 
i^r^si :heorv or ir.cei!»2c^'Jc3: developmen: a..:: 

::h :rT^p.:ca:^^ns tor iw^dching sc:e:^ce in hi^h scr^ool anc 
co'lecie H^nnei- ar.d La^vson V''73; Lawson 1975:3e-:e. 
Iv"-). ?:^oe: 1973) ""Sis ar:'c;^ descr:beb a P;a5e:;an- 
ba>^d .^.rr^i^r pr.^ram. ^ro^:: SOAR (Stress On Ana- 
:^-.ca! ReciSor,\nq;. ror naiura!. neakh and mathen^.^'xa! 
>c;t^nce n-a:ors. Th-i prograr.i was joinilv devt^ioped and 
;5 c')r\c\^c:ec by rh*:^ Dfe^panrTien:^ or Biology. Cnennisiry. 
Compurer Sc:-ance. N'a:hennar:c5 and Physics a: Xavie: 
Un:vt^^^:rv ■ Louisiana. Irs overall goal .s :o increa^o per 
ro-manc-; ;n and red-jce atmrion rronn science and ma:he- 
rr.atics course^ anc consequently to increase the nunnber 
o: ci:aiir:ed vVr^duates :n these areas. The progrann is a 
:::rec: ou:ci:/.'-:h ot the University's pr;niarv institutional 
50a! to tDrcv.ce educational opportunities to black Ameri- 
cans Xav-er University or Louisiana is a snal!. predomi- 
nantly black m -.tuiion located in the aporoxinnate geo- 
craph:c center o: 'he city ot New Orleans. 1" 1978-79. 
S5'^ the tote:; enro:lment ot approximately 1.6(-:- 
was oiack. and more tnan 40^^; of the students were a 
natural, matnematical. or health science ma;ors. 



•Ace: 



Piaqet^s ; heorv and irs Implications 

■ ..:et"s theory, mdivicuajs progress 
luJes ot mieliectuai development anc 
-re "imiteh :n what :ney ^re capable of comprehending 
■x - e :n eacn >^ige Only upon reacn:nc the highest level 
A deve''^'pme*i*. the formal ;p>;rat:ona' stage, does an 
:r.::;v:.:Ju :! acquire 'ne aoi.ity 10 reason with concepts. 
r./.'*:-;nsn:o^. abstract properties and generally 10 use 
::o-:e^>es :n situations wn^^'-^ one does not deal 
;:ect^ Tne importance ot this tneor; '■:> 



no m 
;.::nt;mle 



;ema;ics a .d science education 



..... ... 



,s;.' Cn•Jn^^t:•. i^^p.^r" -'.r.'. 



bec:jmes ev:den: whv^n oi;e C(^ns:de:- -'-it muc:. as 
bO'-o c' the .oHege treshmen in :ne Umiec States can 
only tuncticn al the concrete operational level iMcKir.: on 
and Renner 1^^71; Kolodiy ^^75) and thai :i:^:-h of the 
content ot mathematics and science requires, bv its -o^i v 
nature, formal reasoning iHerron 1975. 2aun; 19 /c) 
Piaget's t"p.eory. then, makes it possible to b.. ler under^ 
sta-^d what is meant by the common complaint -ot 
facultvi that many students lack problem-solving sK: 

Further, according to Piaget. learning occurs, tv^t 
-pon the individual s being told of the detailed implica- 
:10ns 'iH m idea, ou* rather as the mdividi: :1 .:c:;ne.; 
-nalyties a problem situation, considers tentative solu- 
tions, evaluates their efteciiveness. anc then ^ries new- 
approaches when the first ones are not successful, it thus 
■ appears thai science and m.athem,atics instruction would 
better serve students who lack problem -solving skills -t 
^.rganized so as to confront students with concrete prob- 
lem's and meaningful inquiries before m.oving to abstract 
ideas. Furtherm.ore. since Piagei also suggests iha^ in- 
dividuals capable of formal thought revert to concrete 
ooeraiiona! reasoni"^.g when encountering new maiena;. 
i: would appear that even tn>- ^ormal thmkers (supposedly 
those successfully com.pleting the courses) woald also 
benefit from such an approach, ""ne study nas verniea 
:h:s conclusion (Sheehan 1970h 

A particularly promising torm:at suggested tor use in 
teaching to promote intellectual development is th-7 thr^e- 
oar* 'V^arn.; .-vcle" consi^ ing of exploration, inven.tion. 
ar.^ applic-'tion (Karplus~1974). in the exnloration pnase. 
the studeni is allowed to interact with p. ..sica! materials 
with a minimum of guidance at new information 

can be acquired that coes not , ne existing mental 
framework. The student is no: tol ..xactly what to loo> 
10", DU' .-c'her is asked to investigate a particular problem 
;n an open manner. In the invention phase, the student 
attempts to analyze the data gathered m the previous 
pnase Fh- mstructor enc-^urages the student '-^ organize 
•h.: ca:a. to form, hypotheses, and f) look ;or incon 
vs'.^:- -iv-.. 'bus providing an opp-vr'unity for the stude'nt 
•o build, destroy, and rebu 1 rea> nmg patt^-rns. In the 
doolication pha^^e, ijrther expet: ,entat/-:n and analy^i^ 
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P:' ••.'^ : SOAK 



rI^.';ci!;on>r;:p f /.'.v**.':^ iHtj iv/i^^^ii^ ot shad' 'W a:ui in*.' ru'^^i:: v ■ v 



.'^■<:-.^^' ■> -'.W.:- 'lVa >:\ paper ir:--.».P.ijios u> trit;onon".oir:c 



Studs 



orce N-qL::r*jd :u rr.;n>.' objects ot vjry:ny 



Lt;cirp.;nt; : :i(./u.-ch.-r: ih.rough p^TniuI^iiun •.): st-jps 
(. 'i -ry.biMav '.^ or sv^ lA'Jic'S "v*. '^xh -x'M rir.a^ a beil 



-y K::;'. 0^, )rks, and sp( j< s:t; ^ite cnroMvS^ )nvs i:) 

,':r:.<r\ ' SarT.p;::^; as a nvai^.s v/s:irr.an:^|j thv ivatTibv.': n; b»-'avir : 

. .• ■■C;'<::p> pla'vVd f 111 a:: ■•.iciivv coinpL'ter vr::;!nai 

.-^ , d' k:d<.'d d:cc' v^v^'^c probab!!i:v as a prt^d"ct:(.'::i na:rb«.'r 

( )L:a:vd:cj^ a:ui cub' )c;adcdrc:! d:c».' s:r^:ala:e :cC\'.)cc:.\\: « 



, ■ _ :d:o:' i .! bor:^^o:;t^s phys:cc:i charactv?r;s::cs ' Ha^it-ria 

■ ^;r. *_ntra::on v^TS^'- i».':v . n{ :\:r\^- > r»jac: 

\ ... . . ^;;:^a!a::'>:' ^d r^.:;'!-_'s ;:v.-j>:;^.::::'iy vc:r:abik'b pt^riine:^: 'r ■ 

N!.-:': ^ diir';;^ ■ )f scaiteryrarn^ and d^r'lern nnmc sirenij:: ; ■ : .;n 

bd,';.;::ons;-.-ps b^s:\^e^"A '^-anabiL^s ::i s:r/.piv.' DC circuits 



.:o: -'p: d^'O^ :■ . ■;:ab:!,.:.j :^r^v.ly nv;d: 
: ■ -.:p^rr ■ :< ''vJ.:s:St' i'rt,>Lii;'~''^ 




! w : v ;.\:;:-'n:;c ';^'ar pr'T^'r 




SCdA;< !5 ihe first phas^^ r)f a projected pr(Tgran:^. diat 
i; roduc ?;aye:;an connponents eniry-ievel :::Jid':e 
nna'ics .:,;d science courses for maiors in the :n.V'. -Iv eL: 
j;sc:pi;r.es V;hen compleied. the total progra::; •.v.'i e;> 
cot^^p(>s appr(;xi:r,dteiy one halt of the course i'-ad 
science and rT^athematics maiors during the t;rsr \-j:< ■ years 
a: the University Cot;ten^p!ated development ;s n^tet^ded 
t'j -nppiement. replace, existing tutorial and d^'ve! o 
nx-nta: ^irograin^ The present :nve>t!ga::(..)i": a^'-.e^-.s :n..' 
'nternn pr :ress oi rhe program. 

T;;e cnre o; [''o:ec: SOAR consists oi t^veniv fvo. 
'dree d 'jr lahoratorv experirr^ems d:'/e tron; ..aLti ^^t tin- 
part:c::^a:n^g disciplines; that stress dve ot td^.' n^ai' r 
c-Knoonet't^- ■ )i pr^-biern solving coritn;! of var:abie>, 
pr^ ;rt:onal reasoning. pr-)bab:lisi:c reasomng. C(;n;?;n,) 
■■ '■r. il r»'a^'m:rig. and recognizing correlatK 'ii^ nacti ex 
p"'::"nent pr-.Nen:^ a rea! prnhd"7^ ini ^rn- i f th-.' nisCi 
pontes c:nd r^n.^nres the u«>e <d the desired c<;nip.a;^n: ■ • 
n."' '^1- nn 'ng to obtain a rea >' / "^able >-o,ut, on . n»; v'' n^ 

^rre^p m ' ng enirv; le';el c -nr^'' . , ' authi >r • .;acn ..-x 
p.^r;n>.'n: ■rg'.nn.v'd n'^to t 'c da'nn.c; cvcle •■•-tn.n nn: 
n.-did'.-: P ni:lil re ^t (d t'-' ontl-^r- -d :t;> p-n^^-r 
,i';r^''' 1 Xnit . ^u tdd..' Aith re<pec" n^ : 'nn.t. d^i.it-; 



t :0 :M: -.XrKK AN:n a OC.V "^f'A^ ? 



)I.t:yF 3. MA--^ V, I980 



. . ....^:r.-. :r :v - 

. ■■■v.:.:: ' ■■■■ ■■-^ 

— P - 

. V 7'. r . prov^ram i'.. 

-.,,.^V^^:-^;:Cc -.:-.-9 u.::^c reac.ly available 

. r.e -ree n...:r ^ p^-oc :o: eac- lao 

. ... s--^ --^^^ -^^^ 

. - ^> ...a. ze<^r- ^^zr. ca^ _.t:or^ --. 

- •■ • -^'^-.ir.ec : ^ enc^'jrag^ :n»2 s:u- 

a;::^ peers. seeK .;.cons:s- 
- '^jre '.vas also taken :o 

. ^'■■r.----^ jerbt' )''^'C tr^a: :he ob:ec: o: 
]>-o^- - -r^: ''^ ^-i- '^Q^cally con- 

r""^-- ^ _:a:a le::ec. -o: an accepted, -ccrrec:" 
^:aac:n: :npj;::es o:rec:ec to instructors 
x^.cnc^.: encourage ' nher tnooc^n: 
/ .V..- j'^.wers. The instructor generailv 

^xan^mec It. and returned it^ to 
• . ;urac'.ng cor^.rr.ents or open-endeo 

:>r: ^./oc^ers No traditional grades 
/ "a >nor nescriotion or each of the prob- 
: : . .s ^iven n: tabie a 

. _ .7-.,.., GAR s:udents engaged :n activities 

\ V vocabulary, note-taking ability, 

.J '.. v-;Lal-: :n tnree oirr^ensions. To Increase 
-rogr^ n coordinated with the academic 
. .^^e- .. ^-'-^^^ tunctions, tours of locv: 
./ ■ ; „ ' - ore^^entations by various scientists 

'"^ZZ.^.- 7t",:-. :n Projec: SOAR m 197-^ and 
■ ,^ jr • 1 . reO '"onn high school mnnriedi- 

-- '^ :-e 'Oran^ and '>;ere expecting 
, - ^ /;e solicited :ne participants 

. L f... 1^ -ed:a. brochures nnailed to high 

. , .. . ,-.r;- ^-.j- ■ 'o science and nnat'r ematics 
I .\ " ^ ■ ^^i^c-io- '.va> by tne ■■waim body" 
'.y.. , .cc-^oteo into the prograi-n both years 
. ^ ...^ : .:/>rt SOAR application and sub- 

- ■:• -'^ Xavier for the fail; indicating an 

science. Bach year more 

. : • . • - :rr-'"ulated at the University as 
. rur'h-'r dei^cnbed in ih ' 



^a.v.on 197b; i :t: . :eo a. P'^ .V^' 

-0-^R osrticioants m ootn 19-. anc .v,r> ^c:w^o.. 

s-c-.c 'nis instrument for gr^-^up administration anc : 

a c^:,:nce netween time-con:.umin j mcivicua. 
'ni^vie^vs and easily mismterprete : -en -ano naper 
. Moreover. Lassen validatec :or eicn.. ■ 

ni-tn and tenth grade students ranging trom tnirteen 
eignteen vears old. it consists of fifteen items eacn o: 
whxh begms witn the insiruc:or demonstrating a pnysica: 
situation about wnich tne student mav asK questions 
f^eeiv The instructor then poses a quesaon a.- 
some asoec: of the cemonstration anc eacnjtunen. 
responds mdividually by choosing the correct ..uitm.^ 
choice answer and explaining m o :ail now tne ans-e. 
was obtained ir n individual test boo.iet. An.we^s are 
correct onlv if botn portions are acceptab L^aw'son . 
validation orocedures indicate that scores ot live or te^er 
correct items represent concrete reasoning, six t.- -:eve.^ 
correspond to a trr-^sitional level (between concrete anc 
^o^mai). and twelve or m .re correct is expectec tor an 
^ndivicual at the formal operational level. Tne ;..strumen. 
requires apcroximately ninety minutes to administer. 

Ip 1977 all SOAR participants too.-. Lawson s .e^- 
demonstrauons in one group setting n 19/h tney 
watcned the demonstrat: ms video in tour separate 
cro^^ps of ecuai size. A SOAR instructor was present wim 
e^ch oroup'to exolain the video demonstration turtner 
and s^ervise aon. nistration of th. nstrument.^ 

Because me same in..rument servec tor ootn pre- an. 
post-tests, instructors were careful to ensure t-at ^cs^ 
-ems were discussed only during the acmmistration 
-e exam and tna^ activities in SOAR die not aup.cate 
•PS- ^tems Moreover, unlike interviews .n wn;.:n tne stu- 
dent receives feedoack. Lawsons construction oi tne ^is. 
provides no oppo^unity to learn from the test experience 

V ^p'te Ot tnese precauuoiu^ o... - - . 

weeks between administrations of th. pre ano p-st^ 
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'.:.e ja:^: :^.^r :r.:-:-j :rac::;:on£:. ;.;:■:;■.> 
..'j:e:r:'\\:''.Kic pre :^s: >cor<isj app'-^ "'s , 

ci:;a!vs:5 indxaies :har :r: Doih year^ C'.: 
:ra:l^;:;o:;ai srudenis made S!cri:::can: ca:::^ ::. 

:nd:v:duaib clas5:::ed as :orr-:ai on :he pro : 
^r; j^v 5:a::s:;ca:iy sicr^ifican: change 

in v;ew o: :he obv:oLis e::ec:s o: :opp:no-oa: 
■:nu :he smaii nun^^er:: of srucj:;:^ vvho bcuan 
:na, !eve:. ;: :s no: surpni^ing :ha: n-^ s:a::siicaiiy 
:mpro-.emen: :s no:ed tor this grc;:p, rioweve 
appear CLia/:a:.ve!-; 'ha: :he ach:evernerr- : :r 
: :ne -n; operc^onai s:udeni> ..^re. a: !ea 
paired par:;c:pa::nq :n :he pr . :an^ 
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^onciusicns 

Pro;ec: SOAR :s oniy :he firs: phase ■ : r. pro; 
or-,;n^ w:x)se overa!' ^oai ;s :o replace a::r;:-(-\ 
;:T^prove per:ornnance :n entry ievei niathen^ 
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.earning cvcies ;n:o tnese coarses, because ::;e 
o: :ne prograo": :s no: ye: ;n operati'Or;. evalar^Ong 
progran: on :he basis o\ i:s aldn^a: " r.: pr 
:" : possible Farther, great care snoai^ : ^ : han 
era,.a:nc trr.nn this nte.inn study, as c... o''.'\;% o 
'.eere n^:nor;t;, niredr^^shmen inter^'ste . ' 
:n at henn a t:c^ or >c:ence and ae- :na- 
representative ■>t the 'oiiece :3ooi' a^ ) 
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len^- ~:ajors cTter passing earner me "!ace:nen' Exam cr uhe 
algebra sequence, i.e-, Precalculus and ^alcuUis I. ?reca^cu-us is c 
of e^.efr.ents frox algebra ano t:ri goncnietry . ^he T-aicJius I course is 
minal ccurse tor mosr science n^ajors and t'a f rst se.^ester of a -tnree- 
secuance for a riuch smaller number c*^ scuJents. Devel oom.er t: of inese 
ncer CAUSE 'nas been accompanied wi corresocnci ng deve'opment ''financed 
Cher sources) of both the cievel opmental courses and the rem.ain^ng lv.'C 
n cne Calculus sepuence. The CAUSE Grant ^rovicec for the developm.e':C in 
us and Caiculus I of 

an effective and efficient tutoring system whicr ;s housec in '^le AP1.C 
'A i ternace Pathway Learning Center; in Xaviar's library; 
-'iandbcoks con tai ni ng 

1, a; 1 earni ng cs jecci ves for each mcduie, 
■'b; sample problems to match eacn objaccive '^r.~r. :pace 

:n the handbook, 
;C; sample tes:s for each mccule wi on cetailec solucic" 
[c) suosiements '^hen materia- is lacking in tne text, 
■'e'" s-ix modules in eacn of tne two courses; 



wo r :< 



aucio taoes co accompany each c: the fweive mc 
:Aaced in tne A?.C along wich acditional, ccmms 
visual aids. 



ts 



)es were 



'-orcGucac cue" 



:ourse wi 



;:c «-nt::!;c u ; u' v^uur^^e w;,. oe iCie tc successTuiiy ours^ 
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r oettar is a suitaole "^leasure of success in che 
ntains some statis":'cs ~-^cm che Pr^ecalcuius 2nc 
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Appendix XXX (continued) 
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